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Foundry Extensions 


At the present time many foundries are con- 
templating extensions, and we are not convinced 
that this is best accomplished by the mere addi- 

tion of an extra bay to an existing shop. Quite 

often, by mechanising the plant, a greatly in- 
creased output can be obtained from the present 
shops. In this connection, however, a word of 
warning is mecessary. We know of at least four 
mechanised plants where congestion has arisen 
through inadequate allocation of space. In one 
case the area around the cupola is insufficient 
to deal with the handling in and out of the 
ladles. Im a second, the original lay-out was so 
poor that the plant had to be redesigned. In 
two other cases, the plant has been placed too 
near a blank wall, and thus a certain amount of 
elasticity in output has been lost. Too many 
foundries, especially those handling builders’ 
castings, are too low for modern requirements, 
and when mechanisation is envisaged, it is found 
that there is insufficient head room. Buildings 
are to-day regarded in the same light as tools. 
They must play their part in aiding output; must 
be so designed that maintenance is easy and in- 
expensive. 

The addition of a new bay, if such be essential, 
should in most cases be devoted to services other 
than actual moulding, unless it is proposed to 
move the melting plant. By this we mean that 
any departments, such as sand preparing, fet- 
tling, and small core making, carried on in an 
existing building, easily served by the metal dis- 
tributing services, should be the first to be housed 
in a separate department, even if it involves a 
longer transport, for distance is not necessarily 
more costly if the problem be _ intelligently 
tackled. For instance, we recently saw sand 
being transported on a belt just below the crane 
track in a large jobbing foundry. At various 


positions it fed Sandslingers, a few moulding 
machines and storage bins. 


Again, it is perhaps 


best for national economy that an effort should 
be made to give orders to foundries not so well 
placed. The machine-tool foundries, for example, 
might usefully place some of their excess busi- 
ness with the shipbuilding foundries which are 
not by any means working up to capacity. When 
trade is really bad, energetic salesmen ‘‘ filch ”’ 
orders for their foundries for jobs completely 
foreign to their normal productions. Now that 
conditions are reversed, ‘ feeding ’’ instead of 
** filching ’’ should be the order of the day. 

Whilst extensions to shops are a healthy sign, 
it should be borne in mind that they involve an 
increase in overheads—an increase to be carried 
perpetually, no matter what the state of trade. 
In many cases, and we are aware that it is ex- 
tremely difficult, it would be preferable to build 
an entirely new foundry, but it is also true to 
state that a complete re-equipment would gain 
the mecessary space without resorting to the 
building of new bays. 


Export Trade 


We mentioned recently the pointed reminder 
of Mr. Runciman, President of the Board of 
Trade, to British ‘manufacturers not to neglect 
the export market during the present boom 
resulting from a vastly improved home market. 
The same view, that export trade is vital to 
this country, was the basis of Mr. A. W. 
McKinstry’s remarks made at the Glasgow ban- 
quet of the Institute of British Foundrymen 
last June. Some movements leading to the liber- 
ation of trade from the shackles of quotas, 
subsidies and tariffs, have taken place. The 
phenomenal majority of President Roosevelt, in 
spite of Press opposition, is a good sign, for his 
views are sound on this point, and on the other 
side of the border Canada has already reduced 
tariffs in a remarkable way. The agreement 
between this country, France and U.S.A. on 
currency stabilisation is another highly encour- 
aging development. Normally the gold standard 
took care of inequalities in import and export 
trade without restricting trade channels, but 
with its almost universal suspension it is neces- 
sary for each country to take steps to avoid an 
unfavourable trade balance. The free use of 
tariffs had not entirely succeeded in bringing 
this about, and much interest has been aroused 
by the plan of a Geneva expert, Prof. Milhaud, 
to secure the exact correspondence of exports 
and imports between one country and another. 
Purchases under his plan are not paid for in 
gold but by ‘‘ compensation cheques ’’ valid for 
2 period of six months or one year These 
cheques are guaranteed by the country of origin 
by a payment of specie within that country, but 
they entitle the person receiving them to pay- 
ment in goods or services, not in gold. Such a 
cheque used to pay for foreign goods imported to 
this country is bound to come back within the 
stipulated period for the purchase of English 
goods and services. It is in use in several Con- 
tinental countries, and promises to help in 
solving the distribution problem under which at 
present we fail to make use of our fullest means 
of production, and at the same time fully to 
employ our people. Our shipping industry alone 
justifies any attempt to release trade from the 
artificial channels into which it has been driven. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. } 

Adult Education 
To the Editor of THe Founpry Trape Journat. 


S1x,—The leading article on ‘‘ Adult Educa- 
tion,’”’? which appeared in the November 12 issue 
of THe Founpry Trape JouRNAL, gives a some- 
what inaccurate summary of the scope and work 
of the trade technical society movement in 
Sheffield, more particularly in the case of the 
Sheffield Foundry Trades Technical Society, and 
the purpose of this communication is to supply 
additional information which will, it is hoped, 
modify the impression conveyed by your article. 

In the first place, the Foundry Society is not 
the only technical society whose members are pre- 
pared for national examinations. One course of 
iectures, drawn up specifically from the City and 
Guilds Examination point of view, enables 
members (mainly adults) of the Furnacemen and 
Stokers’ Society to enter for the City and Guilds 
examination in boiler house practice. A Welding 
Technical Society being formed this month will 
encourage its members (juniors and adults) to 
pursue courses meeting the requirements of the 
City and Guilds Examination in the principles 
of electric arc and oxy-acetylene welding. The 
members of the Commercial Technical Society are 
able to take a course preparing them for the 
national ex»mination in salesmanship, conducted 
by the Incorporated Safes Managers’ Association. 
These members are adults. 

We must protest against your implication that 
the encouragement of adults to take suitable 
classes and to sit for the City and Guilds Ex- 
aminations, whether in foundry practice or in 
other subjects, is a basic error. An examina- 
tion of the regulations of the Department of 
Technology of the City and Guilds Institute 
reveals that in no case is there any mention of 
any upper age limit, and no objection has ever 
been raised to the entrance of candidates over 
21 years of age to these examinations. It seems 
to us, indeed, that any discouragement of adults 
desiring to improve their technical knowledge 
and to demonstrate the improvement by passing 
competitive examinations of any kind would be 
directly contrary to the declared objects of the 
Institute of British Foundrymen, one of these 
as laid down in Bye-law No. 2D of the Institute 
being :— 

‘* organise and conduct or advise on means and 
systems of education for all or any grades of 
operatives or workers in the art and craft 
of metal casting.”’ 

We are aware of the fact that the original 
intention of the Institute in promoting the City 
and Guilds Examinations in foundry practice was 
primarily to encourage young operatives to 
extend the basis of their technical knowledge, 
and to provide some visible recognition of such 
knowledge in the form of national certificates. 
The Foundry Trades Technical Society, which 
was already in existence when this scheme was 
put forward, immediately suggested that adult 
foundry workers with much greater practical 
knowledge than apprentices could possibly have, 
should also be encouraged to sit for the examina- 
tion, and this point, after sympathetic considera- 
tion, was duly admitted by the Institute, and 
has been recognised ever since. 

Your article refers to the presentation, to adult 
students at other than foundry classes, of certi- 
ficates for attendance at classes and the keeping 
of suitable notebooks. This presentation is made 
also to members of the foundry classes. Naturally 
not all those who attend such classes wish to 
obtain the City and Guilds Certificate, but many 
members of the Foundry Technical Society hold 
both types of certificate. 

Regarding the penultimate sentence in the 
article, we agree that the general principles 
involved in national examinations conducted by 
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the City and Guilds Institute, or by other bodies, 
must be substantially the same. The regulations 
for the different subjects of the City and Guilds 
Kxamination, however, have been laid down by 
over forty different advisory committees, each 
dealing with one or more subjects. A casual 
perusal of these regulations shows wide differ- 
ences in the demands made on students, some 
subjects requiring courses of a minimum number 
of hours per annum and others requiring attend- 
ance at approved courses. In most cases, how- 
ever, suitable courses are merely indicated or re- 
commended. Where so many bodies are con- 
concerned, and there is so much variation in what 
each regards as the best regulations, it seems 
to us inadvisable at least to suggest that the 
regulations for any particular subject are fixed 
and unalterable. In the City and Guilds pro- 
gramme for 1936/37 attention is drawn to altera- 
tions in the regulations for no less than eleven 
subjects, and there appears to be no reason why 
any advisory committee, including that govern- 
ing the examinations in foundry work, should 
not alter the regulations affecting their subject 
in any direction which seems advisable to the 
members of each committee. 

The members of the Sheffield Trades Technical 
Societies very much appreciate your interest in 
the movement, and we can assure you that our 
Secretary, Mr. W. H. Bolton, whilst not anxious 
to lecture in other towns, would give to interested 
hodies the fullest information on any aspect of 
the work.—Yours, etc., 

F. E. Steere 
(President, the Sheffield Foundry Trade 
Technical Society). 
Department of Applied Science, 
University of Sheffield, 
St. George’s Square, Sheffield, 1. 
November 20, 1936. 


British Foundry School 
To the Editor of THe Founpry TrapE JourNAt. 


Sir,—At the recent annual meeting of the 
British Cast Iron Research Association, at which 
many of the most prominent men of our in- 
dustry, as well as representatives from the 
Ministry of Education, were present, the activity 
of the Association was reviewed and most justly 
praised. It is, therefore, I think, a great pity 
that so little was said of the British Foundry 
School. Although not officially connected with 
the B.C.1I.R.A., nevertheless, its early success 


-is absolutely attributable to the untiring efforts 


of Mr. J. G. Pearce, and other members of the 
Association’s staff. The lack of comment is par- 
ticularly unfortunate, as it appears to reflect the 
lack of interest of the foundry industry as a 
whole. It cannot be only due to the lack of 
explanation, and it is to this school we must 
look for the future leaders of the industry to 
take the place of those who speak to us at the 
moment. 

The School has the support of the Board of 
Education, the B.C.I.R.A., the Institute of 
British Foundrymen, and many other organisa- 
tions. Apart from the prominent lecturers and 
highly trained metallurgists, lectures are given 
hy acknowledged experts in all sections of the 
industry, with visits every week to various 
foundries, and knowledge is obtained which 
could not be gained in any other way. The 
work and lectures are intensely practical. Added 
to this, the fee is extremely reasonable. It is 
one regret that the number of students is ex- 
ceedingly small, which surely can only be that 
the firms connected with the foundry trade have 
not a full knowledge of all that the School can 
do for our industry, both the ferrous and non- 
ferrous sides.—Yours, etc., 

C. C. Boors. 

Booth. & Brookes, Limited, Mildmay 

Ironworks, Burnham-on-Crouch, Essex. 


November 12, 1936. 
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Some Factors Influencing the Production 
of Sound Castings 


To the Editor of Tue Founpry Journat. 


Sir,—After reading the above article in the 
November 12 issue of THe Founpry TraprE 
JournaL, I am tempted to reply to some of the 
statements about moulders. For instance the 
author states: ‘‘. . . few moulders seem able to 
use a vent wire properly ...’’ It seems germane 
to ask: ‘‘ If moulders don’t, who does?’’ And, 
again, ‘“‘ Care should be taken in ramming the 
mould, and is done more efficiently by the 
machine.’’ This, to my mind, is unscientific. 
It is not a case of moulder versus machine, as 
both moulders and machines can be made to 
function both together and separately. 

Referring to runners, it is stated: ‘* This im- 
portant part of the job is very often left to the 
discretion of the moulder, but it has been found 
that a large number of faulty castings can be 
avoided if the runners are definitely fixed to the 
pattern by a responsible person.”’ Again it 
seems pertinent to ask: ‘‘ Who is supposed to 
know more about runners than moulders? ”’ 

The authors’ remarks on feeding contain the 
following: ‘‘ Most moulders forget it is im- 
possible to push liquid iron down a 1-in. hole 
with a }-in. rod. The result of this is that the 
bottom surface of the mould or cores are broken, 
immediately under the reservoir.’’ This can 
occur, but in reality it seldom does. I have 
worked as a moulder over thirty years and have 
encountered only a few cases. The reason the 
feeding has to be used so much in England is 
the unsuitable character of the metal, which 
incorporates too little pig and too much cheap 
scrap. 

Speaking as a moulder, I believe there is a 
great future for the scientific management of 
foundries, but at the same time I do not swallow 
everything the scientist says. It seems to be a 
game to try to score off the practical man, but 
the truth is that he can afford to smile. 

Yours, etc., 
Epwarp Harttey. 

1, Kemble Street, London, W.C.2. 


Some Factors Influencing the 
Production of Sound Castings 


It has been found that the analyses of the 4-in. 
dia. bars were omitted from the reproduction of 
this Paper, by E. W. Wynn and D. Hope, which 
appeared in our November 12 issue. 

The analyses are printed below :— 


Analyses of 4-in. Bars. 


Composition. Per cent. 
No. 

T.C. | Gr.C. | C.C Si Mn S. es 
1 | 3.35 | 2.42 | 0.93 | 0.91 | 0.44 | 0.083 | 0.1 
2 | 3.33 | 2.49 | 0.84 | 0.89 | 0.78 | 0.083 | 0.1 
3 | 3.33 | 2.50 | 0.83 | 0.90 | 0.88 | 0.083 | 0.1 
4 | 3.35 | 2.48 | 0.87 | 1.00 | 1.18 | 0.083 | 0.1 
5 | 3.33 | 2.41 | 0.92 | 1.07 | 1.55 | 0.083 | 0.1 
6 | 3.33 | 2.47 | 0.86 | 1.16 | 1.60 | 0.085 | 0.1 


B.C.1.R.A. Elects New Members 


The following firms have been elected as ordi- 
nary members of the British Cast Iron Research 
Association : — 

Booth, Macdonald & Company, Limited. 
Christchurch, New Zealand. (Representative: 
Mr. G. M. Hall.) McPherson’s Pty, Limited, 
Kensington, Victoria, Australia. (Representa- 
tive: Mr. R. K. Marshall.) North British Steel 
Foundry, Limited, Bathgate. (Representative : 
Mr. G. M. Menzies.) Charles Ruwolt Pty., 
Limited, Richmond, Victoria, Australia. (Re- 
presentative: Mr. A. M. Tennant.) United Nail 
& Foundry Company, Limited, St. John’s, New- 
foundland. (Representatives: Messrs. F. W. 
Angel and H. B. Angel.) 
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What May Foundry Practice Expect 
of the Moulding Machine?’ 


By Professor U. LOHSE, 


The moulding machine is a machine tool by 
means of which the pattern plate shapes the 
moulding sand into the mould. The sand, how- 
ever, is far from homogeneous and its composi- 
tion fiuctuates. In addition, it consists of 
different ingredients—quartz, clay, coal and 
water—which vary in proportion and, as regards 
the first three, in their degree of fineness. In 
each case, therefore, careful preparation is the 
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Fie. 1.—-SrrRucTURE oF BLENDED AND MIXED 
Movutpine SAND (SHOWN DIAGRAMMATICALLY). 


a = used sand, b = new sand, c = 1 cubic decimetre added, 

d= icubic decimetre blended, e = patches of fresh sand, 

f = quartz, g = clay, h = coa) dust, i = water, k = 1 cub. 
mm. mixed in the dry state, 1 = ideal mixture. 


primary necessity to obtain a moulding sand 
which, to some extent at least, will constitute 
a uniform material for handling by the moulding 
machine. 

The moulding material must be firm, very 
plastic, permeable to gases and refractory. Bond 
strength and plasticity depend upon the clay 
and water contents, and permeability to gases 
upon the size and shape of the individual grains 


Fic. 4.—OPERATION OF THE PIN-LIFT 
MACHINE. 
& = pattern plate ready for use, b = moulding box and filling 


frame filled w.th sand,c = moulding box squeezed, d = 
moulding box being lifted off the pattern. 


of sand, while quartz and clay are themselves 
sufficiently refractory, at least for iron castings, 
steel castings necessitate the preparation of a 
specially refractory material. Fig. 1 shows 
diagrammatically the structure of blended and 
mixed moulding sand. The square in the top 


* A Paper read before the Dusseldorf Foundry Congress. 


Diploma Engineer, V.D.I. 


left-hand corner shows the various proportions of 
the four ingredients for 1 cub. dm. of mould- 
ing sand, and that in the top right-hand corner 
shows the condition after simply mingling the 
ingredients. It will be observed that the con- 
stitution is still very irregular, neither the coal 
dust nor the clay and water being evenly distri- 
buted, and patches of fresh sand have formed in 
the mass, and these patches themselves differ 
considerably in composition. 

The two bottom squares illustrate the condition 
in 1 sq. mm., that is to say, considerably en- 
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‘Fie. 2.—Grarx Size CHARACTERISTICS OF 
Goop AND INFERIOR MovuLpInG Sanpbs. 
a@ = percentage of grains, b = grain dia. in mm., c = good 
moulding sand, d = inferior moulding sand, e = inferior 


sand, too fine, f = fresh sand, with high clay content. 
Ton = clay. 


larged. The large spheres represent quartz and 
the smaller spheres coal dust and clay. In the 
dry-mixed moulding sand on the left-hand side, 
the particles of clay and coal have formed 
pockets between the grains of sand without even 
approximately enveloping the latter. Such a 
moulding sand would be neither very plastic nor 
sufficiently permeable to gases. The square in 
the bottom right-hand corner, on the other hand, 
represents an ideal moulding sand mixture which 
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Fic. 5.—OPpERATION OF A MouLDING. MACHINE 
IN WHICH THE PATTERN AND MOULD ARE 
SEPARATED BY LOWERING THE PATTERN 
Pate. 

a = pattern plate, b= moulding box in place filled with sand, 


c = squeezing by lifting the pattern plate, d = separating by 
lowering the pattern plate. 


is particularly suitable for moulding machines. 
In this case, the grains of sand are enveloped 
by a film consisting of a mixture of clay, coal 
dust and water, thereby ensuring plasticity and 
permeability to gases. 

It is true that this ideal state is unattainable 
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in practice, but in the preparation of the mould- 
ing sand the aim should be to approach this con- 
dition as closely as possible. At the present time 
this is quite possible by employing suitable 
moulding sand and sand-preparing machines. As 
shown in Fig. 2, the size of grain and the clay 
content of the various kinds of foundry sand 
differ considerably. The clay content should not 
be too high, otherwise the permeability to gases 
may be too low. The more constant the diameter 
of the individual grains in the prepared foundry 
sand the more suitable will the sand be for 
treatinent in foundry machines. 

To produce moulds having a clean, smooth 
surface, it is essential to avoid a crumbly struc- 
ture in the sand which, as illustrated in Fig. 3, 
readily occurs during screening. For this reason, 
it is better to treat the sand in a thrower at the 
end of the preparing process. Thrower-treated 


Fic. 3.—ForMATION AND CONSEQUENCES OF A 
CRUMBLY STRUCTURE IN MouLDING Sanp. 
a= screen, b = rough surface,c = pattern, d = casting, 


e = scresn2d, f = slinger, g = smooth surface, h = pattern, 
i= casting, k = thrower-treated, | = jarring, 59 blows each. 


sand retains its volume per unit weight E, whilst 
in the ramming of screened sand the value of E 
increases considerably with an increasing number 
of jarring blows, according to the moisture 
content 

Special care is required in conveying the pre- 
pared foundry sand to the moulding stations, so 
that the sand will remain in the condition in 
which it leaves the preparing station, and will 
not undergo any undesirable alteration caused 
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Fic. 6.—Movu.pina MACHINE WITH 
StripPine 


& = pattern ready for use, b = mould rammed,c = mould 
ifted, pattorn drawn, d = centering ring lowered. 


by the conveyor. Belt conveyors should there- 
fore be used for conveying the prepared sand. 

Well-prepared moulding sand of a suitable com- 
position is thus a primary condition for the pro- 
duction of faultless moulds in the machine. It 
is quite a common occurrence for the unsatis- 
factory working of the machine to be due to the 
use of unsuitable sand. 
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The Requirements which Moulding Machines 
Are Expected to Satisfy 

If the moulding sand necessary for the par- 
ticular type of moulding machine concerned be 
available, the production of a certain number of 
faultless moulds by skilled workmen in unit 
time for the least possible consumption of power 
and for a long life may be expected from the 
moulding machine in continuous operation. By 
a ‘‘ faultless ’? mould is to be understood a mould 
wherein the cavity corresponds exactly to the 
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903945. 
-MOULDING OPERATION WITH A TURN- OvER MovuLpING MACHINE. 
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the method employed for mechanically separating 
the pattern and the rammed mould. On the 
other hand, the requirements as to the density 
of the moulding material in the various planes of 
the mould should be satisfied by the mechanical 
ramming of the sand. Although in the case of 
good moulding machines, the satisfactory removal 
of the pattern from the mould by mechanical 
means does not at the present time offer any 
difficulties, a perfect solution has not yet been 
found for the problem of the mechanical ramming 
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77. 73. 


1 = Turn-over plat with patt-rn halves U and O. 2 = Bottom moulding box with fill'ng frame in position. 3 = Sand Sifted 


onto patt rn. 4 = Moulding sand shovelled in. 
9 = Bottom moulding box iowered on to carriage. 
12 = Carriage withdrawn. 13 = Bottom box finished. 


pattern and the density of the sand is, as far 
as possible, identical in the various horizontal 
layers, the sand being most compact next to the 
pattern and loosest at the top of the mould so 
as to facilitate the escape of gas. 

The gates and risers must be correctly designed 
and positioned. The castings from all the moulds 
should be the same, and it should be possible to 
ensure the mass production of clean castings with 
the minimum number of rejects. A necessary 
condition to satisfy this requirement is the 
correct arrangement of the pattern plate for 
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Fie. 8.—MEcHANICAL METHODS OF SAND 
RAMMING. 
1. Squeezing. a=pressing board, b=sand filling frame, 
c=moulding box, d=patt-rn plate, e= moulding table, 
2. Jarr ng or Jolting. a= moulding box, b=locking device 
‘=pattern plate, d=jarring table, e=simpact surface. 
8a. Throwing (mechani.al). a=sand supply with bucket, 
b=del very head, c=wads of sand, d=moulding box, 
e=patt:rn plate. 3b. Throw.ng (pneumatic). a=sand 
and compressed air, b=rubber hos>, =movable 
nozzle, d=air, e=sand, f=moulding box, g=pattern 
plate. 


moulding and casting, but this aspect lies out- 
side the scope of the present article. If the 
pattern plates be unsatisfactory, it is impos:ible 
to produce good moulds even with the best mould- 
ing machine. 

The cleanness of the mould, on which even the 
least patching should be avoided, depends upon 


5 = Sand rammed. 
10 = Top-half with filling frame placed in position. 
14 = Lower top-half on carriage. 


§ = Struck off fluh. 7 = Lifted. 8 = Turned over. 


11=Draw pattern 
15 = Same as No. 2 etc. 


or compression of the sand. In the course of 
about seventy years’ development in the design 
of moulding machines, however, the efforts which 
have been made to adapt such compression to the 
requirements of practice have met with a con- 
siderable amount of success. 

The problems underlying the drawing of the 
pattern and the compression or ramming of the 
sand will first be considered. 


Separation of Pattern and Mould 


The method of separation adopted in each 
particular case depends upon the nature and 
shape of the castings to be made, and mainly 
upon whether the castings be shallow or deep, 
have steep sides, or whether they possess sharp 
projections or an uneven outline. In this con- 
nection, the method of ramming the sand, which 
likewise depends upon the nature and size of 
the moulds, is of no consequence. In Figs. 4 
to 6 compression by squeezing has been selected, 
but merely in order to simplify the diagrams 
and make them clear. 

If the extraordinarily large number of different 
kinds of castings be arranged in certain groups, 
four fundamental methods of separation are 
obtained. Of these, the pin-lift method (Fig. 4) 
is the oldest and simplest. Four vertical pins A 
are moved upwardly by means of a lever 
mechanism, or better still a plunger, so as to 
lift the rammed mould F, the pins bearing 
against the lower edge of the moulding box and 
lifting the latter, while the patterns G secured 
to the pattern plate B mounted on the hollow 
support H retain their position. E is the press- 
ing plunger and D the pressing block. The pin- 
lift method is only suitable for shallow patterns 
which are easily stripped from the sand. 

In the drop method (Fig. 5), the pattern plate 
B with the pattern C is secured to a vertically 
movable machine element, usually a plunger A, 
whilst the moulding box F remains on _ the 
machine table D. Squeezing is effected by rais- 
ing the mould and pressing it against the 
stationary pressing block. This method also is 
only suitable for shallow patterns and for moulds 
of small or moderate size, since the entire weight 
of the pattern plate and filled moulding box has 
to be lifted by A. Neither of these two methods 
of drawing the pattern produces faultless moulds 
if the patterns have steep sides without much 
taper or have narrow vertical parts, for instance, 
fins or ribs in the case of heating elements, 
motor cycle cylinders, gear wheels and the like. 
For such parts the stripping plate method shown 
in Fig. 6 is more suitable; in this case, the gear 
wheel pattern B is rigidly secured to the lifting 
plunger A. The lower part of the toothed crown 
of the gear wheel is enclosed in a stripping ring 
E which has been machined to correspond exactly 
with the teeth of the gear wheel. This ring is 
mounted in a plate F arranged to be raised by 
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lift pins D and acting as support for the mould- 
ing box. As the plate F is lifted, the mould is 
stripped off the pattern B by the ring E, the 
edges of the sand being supported by the edge 
of the ring, so that it is impossible for portions 
of the sand to crumble away. 

When the mould has been stripped the opera- 
tion is completed by lowering the stripping plate 
F, the moulding box remaining supported on four 
pins which, as indicated in the centre sketch, 
are locked in their highest position by shifting 
the plate L before lowering the pattern plate 
B. Before a fresh moulding box is placed in 
position, the ring L is moved to the left again, 
whereupon the pins descend and are held in their 
lowest position by the set-screw M. K is the 
pressing plunger, I is the presser block, and H 
are wood inserts for equalising the effects of the 
contour of the pattern during squeezing, while 
G is the filler frame. 

The stripping plate method may also be em- 
ployed with an ordinary pin-lift machine by in- 
terposing between the moulding box and the 
pattern plate a loose plate which has been cut 
out to correspond to the plane of separation of 
the pattern. When the lift pins are raised, they 
do not bear against the underside of the edge 
of the moulding box, but against the under face 
of the stripping plate on which the rammed 
mould is supported. With the aid of such strip- 
ping plates, it is possible to use the stripping 
plate method even when the surfaces of separa- 
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Fic. 9.—CALCULATING THE DEvTH OF 
Finuine FRAME. 


a=disregarding the volume of the pattern, b—allowing 

for the voiume of the pattern, c = wat -r under a pressure 

of 50 atm., A=pressing cylinder, B=pressing plunger, 

C=pressing block, D=filling frame, E=moulding box, 
F=pattern, G=pattern plate. 


THE 


tion between the lower and upper boxes 
even. 

The method of drawing becomes more compli- 
cated in the case of machine moulding moulds 
having masses of sand which, if the pattern were 
drawn with the mould in the ramming position, 
would overhang. There would then be a danger 
of the sand breaking away, unless it had been 
rammed very tightly, which would have a very 
adverse effect on the permeability, readily re- 
sulting in the formation of blow-holes in the 
castings. It is therefore necessary to draw the 
pattern so that these masses of sand are in the 
upright position by employing the turn-over 
method (Fig. 7). This may be effected in two 
ways. Either the two narrow sides of the pattern 
plate are provided with pivots supported in bear- 
ings which are movable vertically up and down, 
and, after turning, the mould is lowered on to a 
withdrawable carriage, or stationary bearings are 
employed, particularly in the case of large and 
heavy moulds, and the mould carriage is mounted 
on a plunger 
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After ramming the sand and turning the 
mould, the mould carriage is lifted against the 
moulding box suspended from the turn-over 
plate, and after loosening the connections be- 
tween the mould and plate, the carriage is 
lowered. The turn-over plate may be provided 
with patterns for the top and bottom moulding 
boxes (U and QO), so that a complete mould can 
be made on one machine. In the case of large 
moulds, the plate is provided with patterns on 
one face only, since the weights to be moved 
would otherwise be too heavy. 

Fig. 7 shows the moulding operation clearly. 
The roll-over method employs a turn-over plate, 


Fie. OF DIFFERENT 
Derprus or Fitting FRAME. 
a=filling frame too deep or pressure too low, b=filling frame 
too shallow, or pressure too high, c =filling frame and pressure 
correct, d=to be strickled off, e=to be filled up, f=water 
under pressure. 
F = L.B = 50 x 40 = 2,000 sq. cm., H = 18 ¢m. 
wd? 
P= p’ = 5,000 kg. 
_P 5000 ., 
p= F 3,000 ~ 2.5 kg./sq.cm. (@™10 per cent.) 


Attainable in this case 5, = 1.66 gram/cc. 


Known 6, = 1-10 gram/ce. 
(h) V = 1,500 ee. 
F = mm. 


the pivots of which are mounted approximately 
in line with one of the long sides of the pattern 
plate, so that the latter can be turned over as 
on a hinge by hand, or by power in the case of 
the larger sizes, from the horizontal position in 
which the pattern is upright through 180 deg. 
into the opposite position with the pattern sus- 
pended downward. 

After rolling over, the mould is lowered or 
the pattern is withdrawn from the stationary 
mould by raising the plate. The method is par- 
ticularly popular in the United States. It is not 
possible to provide both faces of the plate with 
patterns. Ramming of the mould with the pat- 
tern upright and drawing with the pattern sus- 
pended may also be effected with an ordinary 
pattern plate if the moulding machine be carried 
on a robust horizontal pivot. After ramming 
the sand, the entire machine is turned through 
180 deg., whereupon the mould can be lowered 
with the masses of sand upright. The turn-over 
moulding machine is unsuitable for making large 
moulds, since it would be too heavy and clumsy. 

In view of the variety of castings, it is some- 
times advisable in special cases to combine 
several of the above-mentioned methods of sepa- 
rating the pattern and mould. The principle 
remains the same, but the mechanical devices 
become more complicated. The accuracy of the 
mould depends primarily upon the accurate 
operation of the pattern drawing devices. In 
drawing the pattern, the plane of separation 
of the mould must remain exactly parallel to the 
surface of the pattern plate in order to avoid 
any canting which would readily cause particles 
of sand to crumble away. 

The power is preferably applied centrally and 
iong adjustable guides should be provided. These 
latter should be well lubricated, preferably with 
permanent lubrication, otherwise it will be im- 
possible to satisfy the requirement for faultless 
and clean separation of pattern from mould with 
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continuous operation. The use of compressed 
air plungers for drawing the pattern is becoming 
increasingly popular. 

Compressed air at a pressure of 5 to 7 atm. is 
utilised for putting oil under pressure which 
actuates the lifting plungers, the object being 
to obviate the disadvantageous expansion effects 
which occur if compressed air be allowed to act 
directly on the plungers. Furthermore, the 
cross-section of the oil conduit leading to the 
lifting cylinders may be varied by means of a 
control valve, thus providing a simple method 
of regulating the rate of lift. 

At the commencement of the separation of the 
mould and pattern plate, the rate of lift should 
be very small to obviate the formation of any 
suction effect between the two surfaces of sepa- 
ration which might easily cause portions of the 
mould to become detached. Once the actual 
separation has been effected, subsequent lifting 
may proceed rapidly and so may also the return 
of the lifting elements to their initial position. 
It is obvious that the moving elements of the 
pattern drawing devices must be protected from 
the harmful effects of the moulding sand so as 
to ensure a long life for the machine coupled 
with accurate working. Before drawing the 
pattern, the latter is loosened in the sand by 
means of vibrators, small pneumatic hammers 
of high frequency are secured to the moulding 
table or pattern plate for vibrating the latter. 

The lifting elements should be adjustable to 
some extent in accordance with the varying di- 
mensions of the moulding boxes, but such adjust- 
ability should not be excessive, otherwise the 
accuracy of the mould will suffer. It is neces- 
sary to express a note of warning against the 
so-called ‘universal moulding  machines,”’ 
formerly often eulogised, for which it was claimed 
that both large and small, deep and _ shallow 
moulds could be made satisfactorily. Every pattern 
requires a particular method of drawing, depend- 
ing upon its shape and size, so that it is not 
surprising if a moulding machine fails to produce 
satisfactory moulds from patterns of a kind for 
which it was not intended. 


Ramming the Sand on the Pattern Plate 


The mechanical separation of pattern and 
mould does not give rise to any great difficulties, 
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practice just how firmly he ought to ram at the 
various parts of the pattern. He is able to give 
powerful and weak blows with the rammer and 
what is more important, he can make the blows 
in any’direction he pleases. Thus, he is not only 
able to ram firmly round substantially horizontal 
parts of the pattern, but also round sloping and 
almost vertical parts. 

To relieve the moulder of the fatiguing and 


physically very exacting work of machine 
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Kic. 11.—-INcorrect COMPRESSION BY A 
Hypraviic SquEEzER DUE TO 
Pressinc Brock. 

a — water under pressure, b=3 screws loose, ¢ = pressing block, 


d=filling frame, e = moulding box, f= pattern plate, g=depth 
of penetration of weight, h=resistance to compression. 


ramming, mechanically operated rammers were 
employed. This was first of all attempted, but 
with little success, as was to be expected. At the 
present time the use of mechanical rammers is 
virtually restricted to pipe-moulding machines 
where a vertically reciprocated ring carrying four 
spring-mounted rammers is employed for each 
pipe pattern. In view of the diversity of shape 
and size of the castings, it is also impossible to 
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Fic. 12.—Incorrect CoMPRESSION OF A MOULD 
DUE TO A Deep Pattern. 


a =resistance to compression, b--depth of penetration at the surface of the 
mould, c=test points, d= filler frame, e=moulding box. 


hut the conversion of the manual work of 
ramming the sand into mechanical ramming has 
often caused much racking of brains among the 
designers and constructors of moulding machines, 
and even so it has not yet been possible to find 
an ideal solution of this problem. The hand 


moulder is able to feel from experience and 


construct adequately simple mechanical rammers 
for use in continuous operation and with several 
sizes of moulding box. Apart from a very few 
exceptions, therefore, this principle has been 
abandoned for methods which can be carried out 
with simple devices having a vertical or circular 
motion. 
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Three Methods Availabie 


At the present time, therefore, there are three 
main methods of mechanical sand compression in 
use: squeezing, jarring or jolting and slinging, 
and these are employed according to the nature 
and size of the patterns. Fig. 8 shows dia- 
grammatically the operation of the various 
methods. In the squeezing method, either a 
block moves downward and presses against the 
back of the sand mould, which is therefore com- 
pressed most in the upper part, or the pressing 
block is stationary and the sand mould is pressed 
against it from below, in which case the sand 
is compressed most strongly in the bottom part 
of the mould next to the pattern plate; this 
latter method is better from the point of view 
of the casting operation. 

Nowadays compressed air is almost universally 
employed as a source of power for moulding 
. machines, in view of the relatively simple mani- 
pulation and ease of transmission. Only com- 
pressed air machines will therefore be discussed, 
although, of course, the considerations apply also 
to hydraulic or manual machines. 

Since the volume of the sand before pressing 
is always greater than afterwards, the additional 
space required must be provided by setting a 
filler frame on the top of the moulding box. 
As the degree of compression of the sand depends 
upon the depth of the filler frame for a given 
pressure, it must be selected in accordance with 
the volume of the moulding box and pattern if 
the correct density of sand is to be obtained in 
the mould after the pressing operation. 

For making the calculation, it is only possible 
to select an average sand density corresponding 
to the weight per unit volume of the whole of 
the mould. By this is meant the weight of 
1 ce. of sand in grams (8 = grams/c.c.). 
According to experiments conducted by Rode- 
hiiser, 5 is about 1.6 to 1.8 for correctly pressed 
moulds. In the case of small shallow patterns, 
the volume of the pattern may be disregarded, 
but not in the case of large and deep patterns. 
If 5, be the weight per unit volume of the uncom- 
pressed sand, and 4, that of the compressed sand, 
the depth of the filler frame is calculated as 
follows, using the notation and assumptions of 
Fig. 9:— 

Disregarding the pattern, 


1} 


Allowing for the pattern, 
V\ 
(4 (5, 


Size of Filler Frames 

As will be appreciated from Fig. 10, if the 
filler frame be too deep, the result is a low pres- 
sure, while if the frame be too shallow, the pres- 
sure is too high. It is therefore advisable to 
calculate the necessary depth of filler frame, as 
has been done beneath the caption of Fig. 10 
for a moulding box 500 mm. long, 400 mm. wide 
and 180 mm. deep on which a pattern of a volume 
of 1,500 c.c. is to be moulded. The weight per 
unit volume of the sand in the uncompressed 
state is found to be 6, = 1.10 gram/ec.c., and 
the weight per unit volume of the compressed 
sand is 6, = 1.66 gram/c.c. For a specific squeez- 
ing pressure of 2.5 kg./sq. cm., the correct depth 
of filler frame is found to be 


1,500\ /1-66 
f= (18 ~ (— 
2,000/ \1-10 

The source of power employed for producing 
the squeezing pressure is, of course, immaterial 
in this connection. In Figs. 9 and 10, a hydrau- 
lic plunger is shown merely to simplify the 
diagrams. 

It is, however, a wrong principle to choose the 
depth of the filler frame only according to the 
volume of the moulding box in the case of pat- 
terns of appreciable volume. A necessary condi- 
tion for uniform sand compression is that the 


_ 1) = 87 mm. 
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pattern plate and the pressing head should be 
parallel. Fig. 11, taken from Rodehiiser’s ex- 
periments, shows how irregular the density of 
the sand may be in the case, for example, of a 
loose pressing block which, during the descent 
of the plunger, presses obliquely on the sand. 
The points on the curve were determined by 
allowing a weight of 1,000 grms. to fall vertically 
from a constant height on to the back of the 
rammed mould, the depth of penetration being 
proportional to the resistance to the density of 
the sand. The deeper the penetration of the 
weight, the looser is the mould. 

Since the degree of compression depends upon 
the distance of the various parts of the surface 
of the pattern from the top of the mould, well- 
rammed moulds can only be expected by the 
squeezing method if the patterns be shallow and 
the moulds are not too deep. This is illustrated 
very clearly in Fig. 12. The curves show that 
the resistance to compression fluctuates between 
170 and 60 grams/sq. mm. Such a mould, of 
course, is useless. 

In the case of patterns having a pronounced 
contour, the distance between the surface of 
the pattern and the pressing surface may be 
equalised by preliminary pressing and profiled 
pressing blocks, but such a method can only be 
regarded as an emergency measure to be used 
in special cases. In the case of mould presses, 
the depth of the moulding box should not exceed 
300 mm., nor should they be used for patterns 
with pronounced contours. 


(To be continued.) 


Catalogue Received 


Carbon and Alloy Tool Steels for Cold Work. 
A catalogue, of rather Victorian aspect, received 
from William Jessop & Sons, Limited, of Bright- 
side, Sheffield, established in 1774, makes a 
distinct and worth-while contribution to the trade 
literature of special tool steels. The hints given 
for forging, allowances for decarburised skin, 
heat-treatment and grinding will be accepted as 
both authoritative and useful. We are a little 
surprised that no information is given as to 
composition, and we suggest that the tool steel 
manufacturers might well follow the example 
of the makers of high-duty cast iron—certainly 
a newer section of the industry—who publish 
quite openly the compositions they use for their 
austenitic cast irons and the like. We suspect 
the reason for the reticence of Sheffield in 
general about composition is that an ordinary 
carbon steel can be made from a_ high-grade 
Swedish base or by the crucible process in the 
basic open hearth from cheap pig and scrap and 
show very little difference in composition, yet 
the costs of production do not enter the same 
category. We believe this brochure to be 
extremely useful to the user of tool steels. 


Company Meeting 


Presiding at the annual meeting of John I. 
Thornycroft & Company, Limited, held in London, on 
November 18, Sir Jonn E. THornycrort said thatcon- 
tracts at present in hand included two destroyers and 
two coastal sloops for the Admiralty, four patrol ves- 
sels for the Iraq Government, a Diesel-electric tug for 
the Thames, a 250-ton yacht and the propelling 
machinery for two river gunboats for Brazil. Ship 
repair work in hand would represent a further in- 
crease on the past year. That was due to some 
extent to the increased traffic on the North Atlantic 
passenger service and to their having been entrusted 
with the repair and maintenance work on the 
** Queen Mary.” 


EARLY NEXT MONTH the Bengal Iron Company, 
Limited, will bring into operation its No. 4 blast 
furnace, which has been modernised and enlarged 
to a espacity of 350 tons per day. 


NoveMBER 26, 1936 


Promising Nickel Outlook 


By 


One might well sum up the situation in nickel 
by paraphrasing a famous saying—‘‘ Stability, 
thy name is nickel.’’ During the orgy of specu- 
lation which has hoisted prices on the Metal 
Exchange, both too fast and too far, nickel has 
preserved a wonderful calm, because everyone 
concerned with this metal was convinced that no 
upward move threatened their security. From 
the events of the past few months it is possible 
to assess the relative merits of a system under 
which prices are subject to the speculative on- 
slaughts of all and sundry, and one in which 
there is mo facility offered for trading in futures. 
The gain to consumers is obvious, for whereas, in 
the case of copper, for example, the quotation 
fluctuates wildly from month to month, though 
not so wildly as in tin, nickel pursues an even 
course at £200, without the doubts and fears 
which harass all concerned with those commodi- 
ties upon which the speculator can exert an in- 
fluence. Manufacturers with stocks of nickel 
may rest assured that their holding will not 
suffer in value as the result of a bear raid, while 
the buyer can be certain that replacement value 
remains unchanged. 

Demand for nickel this year has been on an 
unprecedented scale, and one wonders what 
would have happened had dealings in this metal 
been conducted on the same lines as in the other 
hase metals traded on Whittington Avenue. 
The nickel producers could, had they wished, 
have forced up the price this year almost to any 
level they desired, for there is a virtual mono- 
poly, and users held to ransom would have been 
obliged to pay whatever was demanded. It says 
something for the faith which consumers have 
in the producers’ sense of fairness that never 
at any time since the scramble for supplies began 
has there been the slightest hint that the price 
might be raised. 

lt may be argued that the nickel producers 
have no need to consider a higher price as they 
are doing very well out of the present one. That 
aspect of the matter did not stop the copper 
producers in 1929 from raising their quotation 
to a ridiculously high level. The nickel pro- 
ducers have done well to keep to stability and in 
due course they will reap their reward, for when 
the present excellent demand tails off, as it cer- 
tainly will, no fears of a decline in values will 
keep consumers from buying. If gaining and 
holding one’s customers’ confidence is the essence 
of good salesmanship, the nickel producers stand 
high as salesmen. 

The maintenance of a steady price is not the 
only way in which the nickel producers have 
wooed success. Ever since the end of the war, 
when they had perforce to look around for new 
markets, they have done their utmost to foster 
the use of their product by giving every assist- 
ance in their power to all who may be in any 
way interested. To this end the Bureau of 
Information on Nickel was established and has 
now functioned most successfully for a number 
of years. Research is keenly pursued, and it will 
be remembered that a new laboratory was re- 
cently opened in Birmingham in order that this 
essential work may go forward under the best 
possible conditions. Doubtless it is true that the 
activity in the armaments industries is partly 
responsible for the increased demand for nickel, 
but it would be quite wrong to overlook the 
fact that a very large tonnage is being absorbed 
for ordinary commercial needs. The future for 
nickel certainly looks very promising. 


ONLOOKER.”’ 


Oxygen Estimation in Iron and Steel 


Improvements on apparatus for the estimation of 
the total oxygen in iron and steel by the vacuum- 
fusion process, using the carbon-coil furnace, are 
described by F. WitteMs in the ‘ Archiv fiir das 
Eisenhiittenwesen.”’ 
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Cast Cam and Crankshafts* 


By H. CORNELIUS and F. BOLLENRATH 


(Abridged translation.) 


The rapid strides made in the substitution of 
machine elements prepared by casting for those 
formerly drop forged cannot better be illustrated 
than by mention of the daily output of the Ford 
Motor Company of 6,000 cast camshafts and 
1,700 crankshafts for the well-known V-8 motor- 
car. When it is considered that the Chrysler, 
Hudson and Essex cars are fitted with cast cam- 
shafts, and that in Germany investigations are 
in progress to replace the forged by the cast 
products, it would appear to be expedient to re- 
view the factors that have influenced the change 
in production technique, and the results obtained 
in practice with the new products. Since cast 
camshafts already have behind them a ten-year 
development period and crankshafts a six-year 
period, there exists a considerable and detailed 
literature on the subject from which their evolu- 
tion and perfection can be traced. 


Reasons for Replacement of Forged by 
Cast Shafts 
Economic.—Automobile crankshafts and, to a 
lesser extent, .camshafts, present very difficult 
problems during the forging process, and on 
account of these difficulties the degree of preci- 
sion attainable in manufacture is considerably 
below that readily achieved by casting. As a 


The economies made possible by the substitu- 
tion of casting for forging apply particularly to 
cast-iron shafts, and with this material there 
are the additional: advantages of cheaper pro- 
duction as compared with steel, lower melting 
costs, and greater ease of casting in cheap easily- 
prepared moulds. 

Although cast-iron camshafts have been in 
regular use in automobile engines for a number 
of years, cast crankshafts of that material have 
been tried only in experimental engines. Neither 
from considerations of structure, nor heat-treat- 
ment, nor composition can the cast crankshafts of 
the Ford Motor Company be considered to be 
cast iron, the material used being intermediate 
in properties between cast steel and malleable 
iron. The economies effected by the use of the 
material are derived from the reduction in the 
weight of the cast and finished shaft, the saving 
in machining costs, and the simplicity of pre- 
duction. 

Constructive.—The modern development of 
crankshafts has been determined by the necessity 
for providing the greatest possible resistance to 
torsional stresses of a dynamic nature, and to 
achieve this the weight of the forged shafts for 
a given loading was being continually increased. 
Parallel with this was the tendency to increase 


TasLe I.—Tensile and Fatigue Properties of Various Alloys. (P. Ludwik and J. Krystof.) 


Fatigue strength. Tons per sq. in. 
Tensile — 
strength. Bending. 
Material. Torsion 
sq. in. polished. : Notched | Expanded 
Polished. (see Fig. 1). (see Fig. 1). 

Elektron, soft 1989 4.1 7.0 64 | 4.8 
Duralumin, ann. 17.3 4.1 7.6 5.1 | 3.8 
Duralumin, age-hardened .. od 26.0 5.1 8.9 8.6 4.4 
y-Silumin, cast 13.3 3.4 3.8 3.8 

Yellow brass, ann. .. 21.8 §.1 8.9 8.9 7.0 
Bronze, rolled 39.2 3.8 7.0 7.0 | 6.4 
Mild steel, soft és 22.3 6.7 12.1 9.5 8.3 
Mild steel, soft a 34.3 9.5 17.2 1.4 | 9.5 
Medium carbon steel, ann. .. 63.5 15.9 26.7 | 

Nickel-chrome steel, ann. .. _ me 46.8 14.0 22.9 19.1 16.5 
Nickel-chrome steel, hard .. as 7 68.6 19.7 34.3 19.1 16.5 
Ni-Cr-W steel, air hardened ‘ 103.0 23.8 43.8 20.3 19.1 
V2A steel, stainless .. 43.0 8.6 15.2 15.2 13.4 
Cast iron 7.4 4.1 4.5 4.5 4.5 
Cast iron 15.8 8.30 | 8.9 8.9 | 8.9 


result of this the machining costs of cast shafts 
are considerably less than those for forged shafts, 
and in addition there is a saving in material 
since smaller machining allowances can be pro- 
vided in the former case. The saving brought 
about in cast crankshafts is still further in- 
creased by the practice of casting the journals 
and webs hollow, which, in spite of the low 
weight, have all the stiffness necessary for satis- 
factory service. 

Before a forged crankshaft can be machined 
a softening heat-treatment is necessary. With 
cast-iron shafts it is generally not necessary for 
any heat-treatment to be performed, for the de- 
sired degree of hardness and machinability can 
he attained by a suitable adjustment of the com- 
position of the metal and by making use of 
established foundry technique to control the 
properties of the casting.’ In this way those 
parts of a shaft that are subjected to frictional 
wear in service can be rendered hard in the 
casting by the incorporation of local chills in the 
sand mould. Case-hardening, followed by heat- 
treatment, to which forged shafts are subjected 
so as to produce great wear resistance, is there- 
fore not necessary when the shafts are cast. 


* “ Die Giesserei,” Vol. 23, No. 10. 
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the diameter of the journals, so as to reduce 
wear, which led to such a reduction of the work- 
ing stresses that the use of high-quality cast iron 
for such shafts in petrol engines became a prac- 
tical possibility. 

Properties of Cast Alloys.—Until about the 
middle of last century cast-iron shafts were not 
uncommon, but increases in the power output of 
engines led to the displacement of the cast shafts 
by the stronger and more reliable forged alloys. 
The latest tendency, therefore, is a reversion to 
the old practice, in that it is sought to utilise 
cast iron for one of the most highly stressed parts 
of an engine, namely, the crarikshaft. This re- 
turn to the formerly discarded material is due 
to the improvements that have been made in the 
properties of cast iron and also to a_ better 
understanding of the characteristic qualities of 
the material. 


The danger of a complete displacement of cast 
iron in general work, by the competitive claims 
of cast steel and malleable iron, as well as, in 
recent times, of fabricated steel construction, has 
called into being an active campaign for the im- 
provement of the properties of the threatened 
alloy, to exploit its unique proper- 
ties wherever possible. 


The gap that for- 


‘shows the latter in a very bad light. 
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merly existed between the strength pro- 
perties of steel and cast iron has been 
completely closed by the improvement of 
the latter by improved melting practice, result- 
ing in a reduction and refinement of the graphite 
and the production of a pearlitic ground-mass ; 
the use of alloying elements has also played a 
large part. In spite of all the improvements, 
however, cast iron remains a brittle material 
with only 1/30th to 1/300th of the tensile duc- 
tility of mild steel, the higher figure applying to 
grey iron with a completely ferritic ground-mass. 
This brittleness is due to the presence of graphite 
flakes that lead to local stress concentrations and 
hinder the development of large plastic deforma- 
tions. A comparison of the ability of steel and 
cast iron to absorb overloads by deformation 
However, 
for the safety and durability of cam and crank- 
shafts, and indeed most other machine com- 
ponents, the work absorbing properties of a metal 
are of secondary importance compared to the 
resistance to fatigue in the presence of stress 
raisers such as rapid changes of section, key- 
ways, screw threads and oil ducts. The concen- 
trations of stress at such positions under condi- 
tions of repeated loading cause normally ductile 
steel to fail, like cast iron, without elongation 
and therefore without bringing into play the 
work absorbing capabilities of the metal. 

The fatigue strength of cast iron as found on 
polished test bars is not so high as that of steel 
(see Table I), but if the tests be carried 
out on bars cut with notches or provided 
with a large change of section as shown in Fig. 1 
at (a) and (b) respectively, the gap between the 


notched bor 


\e 


r=*05 
exponded bar 
d= 95mm. r= 5mm. 
b= 2d (6) 
1. Forms or Test Piece. 


strength of steel and cast iron becomes much 
narrower, and the latter material becomes 
approximately equal to mild steel. The 
‘‘ notched ’’ fatigue strength of the very best 
qualities of cast iron can actually surpass that of 
mild steel. 

The reason for the low notch sensitivity of cast 
iron is again to be sought in the graphitic struc- 
ture. The graphite flakes act as internal notches 
and therefore the stress concentrations produced 
by sharp changes of profile have no additional 
weakening effect, as is evident from the results 
for cast iron given in Table I. The sensitivity 
of cast iron to the influence of external notches 
decreases with an increase in the size of the 
graphite plates in the microstructure. A cast 
iron with a coarse graphitic structure is, how- 
ever, not so satisfactory with regard to the other 
strength properties. The latter can be improved 
by superheating during melting, a treatment 
that also raises the fatigue strength in bending, 
or by the addition of comparatively small quan- 


. tities of alloying elements. Thus, grey cast iron 


can be considerably strengthened by the addition 

of 3 per cent. Ni, 1 per cent. Cr and up to 0.5 

per cent. Mo, either individually or together, 
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the combination of chromium and molybdenum 
being particularly valuable. 

In the consideration of cast iron as a suitable 
material for engine shafts, it is evident that 
only alloyed irons can offer the requisite pro- 
perties, and since it has been shown that such 
irons are all characterised by a finely divided 
graphite structure, a certain degree of notch 
sensitivity must be reckoned with. In compari- 
son with steel, however, the notch sensitivity 
even of special cast irons is slight, as has been 
shown by the experimental results of A. Thum, 
who found, with a machine iron having a fatigue 
strength in bending of +4.5 tons per sq. in., that 


TaBLe II.—Damping Capacity of Various Alloys. 
(K. Giinther.) 


Ten. str. Elo | Limiting 
Material. Tons per Per 2 ,, | damping, 
sq. in. Per cent. 
Machine iron with 
coarse graphite 9.7 <l | 31 
Case - hardening steel, 
0.1 deg. C. .. 30.5 | 22-25 
Cr-Mn steel, heat 
treated es a 57.5 13.4 | 1.9 
Cr-Ni-W steel for crank- 
shafts. . ie 76.0 3.3 
Mn-Ni steel, tough ..| 48.0 15.8 | 3.8 
Si steel for crankshafts 56.0 mee | «68.2 
Special brass containing | 
Ni, Mn, Fe, Al | | 2.0 


the fatigue strength was unaltered by small 
grooves cut in the test specimens. Jn the 
grooved test pieces the fracture frequently 
occurred away from the groove at positions 
where a fortuitous concentration of graphite pro- 
duced a region of high stress internally. The 
fatigue properties of a special cast iron with an 
intrinsic fatigue strength of +7.6 tons per sq. in. 
were lowered by 12 per cent. by similar surface 
discontinuities. It has been found by other 
workers that the fatigue strength of high quality 
irons is affected by the surface finish of the test 
specimens, and latterly it has been suggested 
that even with coarsely graphitic irons a certain 
dependence on surface conditions is shown. In 
relation to the matter under discussion, the effect 
of grooves and notches on the static bending and 
tensile strengths is only of secondary importance. 

As a result of the foregoing discussion it may 
be said that cast iron can now be produced to 
satisfy the requirement of high tensile strength, 
and at the same time, on account of its low 
notch sensitivity, to offer certain advantages 
over steel in the matter of fatigue strength in 
finished machine components. In support of this 
may be mentioned the torsional fatigue tests on 
complete crankshafts carried out by A. Thum, 
which showed that the difference between steel 
and cast iron was not great. It has been found 
that the torsional fatigue strength of pearlitic 
iron shafts was about 65 per cent. that of steel 
shafts where the design of the components was 
according to present-day practice for steel. Had 
the design of the iron shaft been better adapted 
to the properties of the material used there is 
little doubt but that a much better result would 
have been attained. 

A very significant result has been obtained 
from experiments on the influence of the wall 
thickness of iron castings on the fatigue 
strength. A typical example may be quoted 
where an iron with a tensile strength of 14 tons 
per sq. in. 
fatigue strength of 5.7-6.4 tons per sq. in., and 
in thin-walled castings a fatigue strength of 
about 8.2 tons per sq. in. This result suggests 
that cast iron might find a suitable application 
where weight saving was important, as in aero- 
plane engines. In this connection it is to be 
remembered that the production of thin-walled 
components in cast iron does not present any 
great difficulties. Thus by utilising the good 
casting properties of iron to produce thin-walled 
castings the fatigue strength is automatically 


had, in thick-walled castings, a 
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raised and the best possible use is made of the 
valuable properties offered by this material. 

It is a matter of importance in the produc- 
tion of cast-iron crankshafts that the fatigue 
strengths in torsion and bending are approxi- 
mately equal, whereas in steel the torsional 
strength is only about 60 per cent. of the bend- 
ing strength as shown in Table I. On the other 
hand, a cast iron with a tensile strength of 22.2 
tons per sq. in. has given a fatigue strength in 
bending of 10.2 tons per sq. in. and in torsion 
of 9.5 tons per sq. in., the latter figure being 
reduced only to 6.4 tons per sq. in. by a trans- 
verse hole that would bring about a very marked 
concentration of stress. 


Damping Capacity 

In considering the suitability of any material 
for use in an environment where oscillating 
stresses have to be withstood there must be taken 
into account not only the intrinsic and actual 
fatigue strengths of the material, but also the 
damping capacity. This property has also been 
called the internal friction, the mechanical 
hysteresis, and the crackless plasticity, and is 
determined as the work done per unit of volume 
of the material during each cycle of stress, or it 
may be measured by the logarithmic decrement 
of free oscillations. The damping capacity is a 
measure of the ability of a material to trans- 
form into heat a portion of the work done on 
the metal during cyclic vibration or oscillation. 
The damping capacity is dependent on the num- 
ber and amplitude of the oscillations and is also 
affected by the previous treatment of the 
material under test, such operations as cold 
working, heat treatment, and ageing all having 
a marked influence. The damping does not seem 
to be related to any of the ordinary mechanical 
properties, but G. R. Brophy has detected a 
connection with creep properties which is under- 
standable since both are measures of the plastic 
deformation of a material at low stresses. The 
division of metals into groups of approximately 
similar damping capacities is rendered difficult 
by the variations introduced by the factors men- 
tioned above, but generally it can be said that 
metals having a low elastic limit have a higher 
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The exceptionally high value for cast iron has 
been given frequent mention in the literature of 
the subject. According to E. Kaufmann the 
damping of graphitic iron is higher than that of 
pearlitic iron, a result that is in agreement with 
the finding for steels that, for a given composi- 
tion, the structure associated with the highest 
static and dynamic strengths possessed the lowest 
damping capacity. For crankshaft materials a 
high damping capacity is of great advantage 
since it tends to damp out resonant torsional 
vibrations, but ordinary grey irons, having the 
best properties in this direction, must be ex- 
cluded, since they have insufficient strength. 

The properties, in addition to those already 
dealt with, that render cast iron a_ suitable 
material for crankshafts and camshafts are its 
good wearing and running qualities, and the 
regularity and homogeneity of the castings that 
may be made by mass production methods em- 
ploying the latest technique in the foundry. 


Cast Shafts in Practice 

In Table III are given the compositions of 
some alloys used for camshafts with an indication 
in certain instances of the more important 
mechanical properties. To achieve the high 
strength necessary for these shafts the irons are 
frequently melted and superheated in electric 
furnaces, but cupola and duplex melting are 
also employed. There is no instance in the litera- 
ture of the subject where an unalloyed iron has 
been used for camshafts. 

There are three methods of casting employed. 
The alloys given in Table III are cast in sand 
with chills inserted at the position of the cams 
and journals. The shafts have a fine pearlitic 
structure containing graphite and are machin- 
able, but the chilled parts have an outer skin of 
white iron possessing great hardness and resist- 
ance to wear. 

Casting may also be carried out in sand with- 
out inserted chills and ir. this case a heat-treat- 
ment process is necessary, the composition of the 
iron being such that the required properties are 
readily obtained. The composition of an iron of 
this type ranges from 2.25 to 2.5 per cent. T.C, 
1.0 to 1.5 per cent. Si, 3.0 to 4.0 per cent. Ni, 


TaBLE III.—Composition of Cast Irons for Camshafts. 


Composition. Per cent. 


| 


No. Properties, structure. 
rc. | CC. | Mn. | Si. | Pz | Ss. Cr. | Ni | Mo. | Cu 
3.15 | 0.55-| | 2.2 0.2 0.1 0.8—-|0.4 |} 0.4) — Structure :—Sorbitic-martensitic. 
1.0 | 0.65 | max. | max.| 1.0 | 0.5 | 0.5 Hardness :—Chilled cams, 75 
| | } Scleroscope ; other parts, 300 
Brinell. 
| | Torsion fatigue strength, 11.2 
| | | | tons per sq. in. 
| | | Tensile strength, 22.4 tons per 
| sq. in. 
2 | 3.3-| — | 0.15] 0.45-/ 0.05 | — | — | — | 2.5- | Brinell hardness. General 255. 
3.65 | 0.35 | 0.55 | max. 0.25 3.0 | Chilled cams 418. 
3 | 3.15 | 0.54 | 0.48 | 2.34 | 0.11 | 0.066) 0.08 | 1.7 | 2.25); — — 
4 | 2.8 — — |2.0 | — | — | 0.2 | 0.75 | 0.75 | — | Brinell hardness, approx. 300. 
| Tensile strength, 26.7 tons per 
| | sq. in. 
5 | — |0.5541.9-]) — | — | — — | 
3.0 | | 0.75 | 2.3 1.5 | 0.75 
6 | 2.8 — | — — | — 
3.2 | | 0.8 | 2.3 | 0.6 | 1.7 | 0.6 | 
7 | 2.9 0.6- | 1.7-| — | — | 0.3- | 1.26-| 0.5- 
3.1 | 0.6 | 2.0 | 0.4 1.5 0.6 


damping capacity-than those with a high elastic 
limit. Accordingly, cast iron, the plastic defor- 
mation of which is appreciable even at low 
stresses, has a higher damping capacity than 
high tensile heat-treated steel. Comparative 
tests on steel and cast iron have been carried out 
by K. Giinther with the results shown in Table 
Il. The values in the last column represent the 
proportion of the total energy supplied to the 
vibrating test piece that is converted into heat 
by the damping capacity of the metal. In all 
cases the test pieces had been stressed for some 
time near the torsional fatigue limit, and the 
figures recorded represent the limiting damping 
capacities. 


and some chromium and molybdenum. In the 
cast state the Brinell hardness is 360 and before 
machining is possible the shafts must be softened 
After the final heat-treatment the hardness rises 
to about 400 Brinell. 

In America camshafts and crankshafts are cast 
in permanent metal moulds. To avoid the solidi- 
fication of the high alloy iron totally in the white 
condition the castings are removed from the 
moulds at 1,100 deg. C. and allowed to cool in 
air. After this treatment the core of the castings 
is grey, but the outside is white. Those parts 
requiring machining after casting are prevented 
from solidifying white even on the surface by 
the insertion of sand pockets—negative chills— 
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in the metal mould. The iron at such positions 
has a Brinell hardness of 250 to 300. Casting is 
done mechanically and four shafts are cast from 
the bottom up in each metal mould, the iron 
being fed to the moulds at a pressure varying 
from 25 to 250 lbs. per sq. in. The advantages 
of casting in metal moulds are that great pre- 
cision is possible with a saving in machining 
costs, and when the castings are stripped at 1,100 
deg. C. any heat-treatment can follow without 
the necessity for reheating the shafts. In Table 
1V are given the compositions of a number of 
alloys that can be cast in permanent moulds, 
and of these Nos. 6 and 9 would appear to be 
suitable for cam- and crankshafts. Cast cam- 
shafts have been in current use for six years 


TaBLe IV.—Cast Irons for Casting in 
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per cent. Si, with S and P 0.03 per cent. maxi- 
mum. This was soon discarded due to burning 
in the moulds and rejection caused by shrinkage 
in the heavier sections. The raising of the car- 
bon to 2.5 per cent. and the silicon to 2.0 per 
cent. gave a white iron that was unmachinable 
and that warped badly during softening. The 
first of these objections applied also to irons with 
2.0 per cent. C, and 1.75 per cent. Si, with vari- 
ous amounts of Cr, Mo and Ni, cast in green 
sand, but distortion after softening was reduced. 
At this stage in the search after a suitable alloy 
the most important requirements were recognised 
as (1) the desirability of keeping any necessary 
heat-treatments as simple as possible to reduce 
the likelihood of warping; (2) the possession by 


Permanent Moulds. (A. W. Morris.) 


Composition. Per cent. 
No. 
C Mn. Si Cr. Ni Mo. 8 P — 
1 3.75 1.0 2.5 0.1 0.3 
2 3.5 0.8 2.75 _— 0.25 _ 0.1 0.3 — 
3 2.5 0.5 2.2 — — 0.3 0.05 0.1 0.15 V 
4 2.0 0.6 1.0 0.4 0.85 0.2 0.05 0.05 — 
5 3.5 0.15 0.5 0.5 _ — 0.05 0.05 — 
6 2.75 0.5 2.0 0.2 0.75 0.75 0.10 0.10 — 
7 2.0 0.3 1.75 —_— 0.08 0.08 — 
8 2.5 0.7 2.1 0.25 0.25 — 0.10 0.10 a 
9 2.75 0.15 2.0 —_ 1.0 0.5 0.05 0.05 0.3 Al 
10 3.25 0.7 2.2 _— 0.8 0.5 0.05 0.05 1-0 Al 
max 


without giving any trouble, and have fulfilled 
all the requirements of strength, stiffness and, 
above all, wear resistance. 

Irons for crankshafts have compositions similar 
to those already mentioned. During the develop- 
ment period, cast crankshafts were used in 
internal combustion engines of moderate speed 
and in pumping engines, and a satisfactory alloy 
for a single throw gas engine crankshaft was 
found to be 3.3 to 3.4 per cent. C, 1.7 per cent. 
Si, 0.6 to 0.8 Mn, 2.0 per cent. Ni, 0.75 per 
cent. Cr, and 0.2 per cent. P. 

The casting of crankshafts is carried out in a 
manner similar to that already described for 
camshafts, but chills are now used in sand 
moulds to bring about the same rate of cooling 
in sections of different size and so produce @ 
shaft with uniform properties irrespective of the 
casting thickness. The amount of chill is so 
controlled that no part of the shaft has a white 


the iron of adequate tensile strength and wear 
resistance; and (3) the necessity for casting the 
shafts more cheaply than they were formerly pro- 
duced by forging. 

Further attempts to cast the forging steel in 
dry sand failed. Increases in carbon and silicon 
did not improve matters, but it was found that 
copper made a marked difference in the casting 
and physical properties, the optimum amount 
being between 1.5 and 2.0 per cent., and the cast- 
ing properties and wear resistance were further 
improved by raising the carbon to 1.25 to 1.4 
per cent. 

Tests carried out on engines showed that the 
best wearing properties were associated with a 
structure consisting of granular cementite and 
finely divided temper carbon with a thin network 
of carbide round the grain boundaries, and it 
was found that this structure also resulted in 
good machinability and high strength. Such a 


TaBLE V.—Composition of some Crankshaft Cast Irons. (HE. Piwowarsky.) 


Composition. Per cent. 
No. Notes. 

Cc Si. Ni Cr. Mo. 
1 1.5 1.8 — _ 1.5 
2 1.5 1.8 1.0 0.5 0.5 Proposed by Campbell Wyant Cannon. 
3 1.5 1.8 1.5 — 0.75-1.0 
+ 2.75-3.0 1.9-2.2 1.0-1.5 — 0.5-0.75 | Proposed by Caterpillar Tractor Com- 

pany. 
5 2.0-2.2 1.0-1.4 — — 0.5 Small shafts | Proposed by Frank 
6 2.75-3.2 1.95-2.5 1.0-1.5 0.1-0.2 — Large shafts Foundries Corporation. 
7 2.6-2.8 1.6 1.25-1.5 — 0.4-0.6 | Specified for shafts with tensile strength 
‘ more than 26.7 tons per sq. in. 

8 3.0-3.2 1.5-2.0 0.40.5 0.8-1.0 0.40.5 
9 2.25-2.5 1.0-1.5 4.0-5.0 Low — Martensitic iron. 


iron skin. In Table V are given details of some 
crankshaft irons, collected by E. Piwowarsky, 
and in the text to follow mention will be made 
of other irons (Ford type) with lower carbon 
contents. Mention may also be made of Mee- 
hanite iron, which is produced in a cupola 
with 50 to 75 per cent. of steel scrap in the 
charge and to which calcium-silicide is added in 
the ladle to bring about graphitisation. Accord- 
ing to Piwowarsky, a nickel-ferrous malleable 
iron has also been used for crankshafts. 

The Ford Motor Company has developed the 
cast crankshaft along lines of its own, and the 
evolution of the alloy now used will be briefly 
described. As a starting point attempts were 
made to cast the steel used for the existing 
forged shafts, the composition being 0.35 to 0.4 
per cent. C, 0.7 to 0.9 per cent. Mn, 0.07 to 0.15 


structure was readily obtained in the iron then 
under investigation by the addition of 0.5 per 
cent. Cr, and the adoption of suitable heat-treat- 
ment. Less than this proportion of chromium 
led to the suppression of the cementite. network, 
and more to the neutralisation of the graphitis- 
ing influence of the copper and silicon, so that 
a white iron was obtained. The alloy finally de- 
cided on (Iron No. 1) had the composition, 1.25 
to 1.4 per cent. C, 0.5 to 0.6 per cent. Mn, 1.9 
to 2.1 per cent. Si, 2.5 to 2.75 per cent. Cu, 
0.35 to 0.4 per cent. Cr, 0.1 per cent. P maxi- 
mum, and 0.06 per cent. S maximum. The shafts 
were brittle after casting, and the requisite 
structure and properties were obtained by a 
double heating and cooling treatment, whereby 
the hardness was reduced from 340 to 360 to 
about 300 Brinell. 
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Shafts of this alloy proved satisfactory in ser- 
vice, but to improve the resistance to shock a 
second alloy was produced in which the copper 
and silicon were reduced and the strength main- 
tained by increasing the carbon. This alloy 
(Iron No. 2) is that in present use, and has the 
following composition: 1.35 to 1.6 per cent. C, 
0.6, to 0.8 per cent. Mn, 0.85 to 1.1 per cent. Si, 
1.5 to 2.0 per cent. Cu, 0.4 to 0.5 per cent. Cr, 
0.1 per cent. P maximum, and 0.06 per cent. 
S maximum. 

This iron is melted in an electric furnace, the 
charge being 50 per cent. steel scrap and 50 per 
cent. casting scrap, and the metal is poured into 
dry-sand moulds in which four shafts are cast 
from a central runner which enters the moulds 
about half-way up. The main gate, cross gates 
and risers are of generous size. The subsequent 
heat-treatment of this alloy departs somewhat 
from that given to the earlier alloy, but the final 
properties are approximately the same, some 
average values obtained from test bars being as 
follow :—Elastic limit, 41 to 42 tons per sq. in.’; 
tensile strength, 48 tons per sq. in.; elongation, 
2.5 to 3.0 per cent.; reduction of area, 2.0 to 
2.5 per cent.; Brinell hardness, 269; and fatigue 
strength in bending on notched bars, + 14 tons 
per sq, in. The Brinell hardness of the shafts 
is about 400. 

A comparison of the rough and finished weights 
of cast and forged crankshafts is decidedly in 
favour of the former, as the figures below in- 
dicate : — 


| Rough | Finished | Reduction by 

weight. weight. machining. 

Lbs. | Lbs. Lbs. 
Cast ..| 68.8 50.9 8.9 
Forged 82.6 65.8 =| 16.8 


In two years, from September, 1933, 1,500,000 
crankshafts were cast in the Ford works, the 
highest daily production being 6,500, and ex- 
perience has shown that the life and properties 
of the cast components are superior to those of 
the earlier forged product. 


Road Transport and the Light- 
Castings Industry 


At a sitting of the Traffic Commissioners for the 
South of Scotland Area at Edinburgh on Novem- 
ber 11 an application for renewal of licence, which 
had been adjourned from a previous sitting, was 
made by the White Line Transport Company. At 
the previous sitting the railway company’s repre- 
sentative stated that they had iost a large amount 
of tonnage in the carriage of light castings from 
the foundries in the Falkirk area to the White Line 
Company and other carriers. 

Mr. W. Mitchell, managing director of a Falkirk 
iron company, said that the risk of the loss of road 
transport would constitute a definite menace in the 
light-castings industry in Scotland. He referred 
to a ‘‘ drift south ’’ of the castings industry, stating 
that this was due principally to the geographical 
position of Falkirk, and said that, with only rail 
transport, the industry could not compete with the 
prices in England. Since the advent of the road 
transport they were able to compete. English cus- 
tomers, he said, demanded that the materials be 
delivered by road, and therefore this motor-lorry 
service was invaluable to the prosperity of Falkirk. 

Evidence was also given by Mr. J. M. Primrose. 
managing director of the Grangemouth Iron Com- 
pany, Limited, who said that at a meeting of iron- 
founders it was decided that a good road transport 
service was necessary for the light-castings industry 
of the district, and he, coendllt. was of the same 
opinion. 

An agent for the railway company asked if the 
railways had not been responsible for the past 
success of the industry in Falkirk. Mr. Primrose 
replied that in the old days Falkirk was the centre 
of the light-castings industry and before road trans- 

rt, railways had not carried all their goods. They 
had sent their London traffic by sea. 
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The Steel Castings Report 


JOINT DISCUSSION 


Whilst the Iron and Steel Institute and the Insti- 
tute of British Foundrymen have on many occasions 
collaborated in various matters, the joint meeting 
held in London on October 30 was the first time 
in history that they had organised a technical session 
at which the views of the two bodies could be 
expressed. In recent issues we have covered either 
fully or by abstract the various sections comprising 
the Second Report of the Steel Castings Research 
Committee, which was discussed at the meeting. 
Mr. Harry Winterton (President of the Institute 
of British Foundrymen) occupied the chair. 

Str Harotp Carventer (President of the Iron 
and Steel Institute) said it was felt that the Report 
would be of equal interest to the Institute of British 
Foundrymen, and that it would be a good thing to 
invite the members of that Institute to attend and 
take part in the discussion of the Report. 

The CHAIRMAN said the Institute of British 
Foundrymen appreciated the compliment paid to it 
by the invitation to himself to take the chair that 
afternoon. He felt that gatherings of this kind were, 
from both the technical and the practical stand- 
points, for the benefit of the industry. He had had 
the pleasure of visiting Diisseldorf a short time ago, 
and he had been struck by the fact that three 
associations were meeting there, but unfortunately at 
slightly different times. He thought it would be 
better if, instead of discussing the Papers severally, 
they were first presented by their various authors 
and then followed by a joint debate upon them 
all. He therefore called upon Mr. W. J. Dawson, 
chairman of the Steel Castings Research Committee, 
to present its Second Report. 

Mr. W. J. Dawson briefly introduced the Second 
Report, after which the following sections were 
presented by their authors: 

Section II.—‘‘ Properties of Steel which Affect 
the Quality of Steel Castings,’’ by R. H. Greaves. 

Section HI.—‘‘ The Fluidity of Iron-Carbon and 
other Iron Alloys,”’ by J. H. Andrew, R. T. Percival 
and G. T. C. Bottomley (presented by Prof. 
Andrew). 

Section IV.—‘‘ The Strength and Ductility of Cast 
Steel during Cooling from the Liquid State in Sand 
Moulds,” by H. F. Hall (presented, in the absence 
of the author owing to illness, by Dr. R. H. 
Greaves). 


DISCUSSION 


Historic Successes 


Str Rosert HapFietp, opening the discussion, 
said it was no reflection on the other Papers to say 
that his own preference was for the very admirable 
Paper presented by Prof. Andrew and his colleagues 
at the Sheffield University. They had taken up a 
line which was not only scientific, but very prac- 
tical, and had dealt with what was probably one of 
the most important points in connection with steel 
founding, namely, fluidity. It was upon the fluidity 
of steel that the success of steel castings depended. 
Those people who were inclined to look down on 
the steel founder did not, he thought, realise the 
amount of care required successfully to meet the 
difficulties encountered in practice. He did not wish 
to say that the iron founders had an easy job, but 
they certainly had an easier job than the steel 
founders, as the temperatures with which they had 
to deal were much lower than those associated with 
steel foundry practice. 

The study of the best way to produce fluidity and 
how to obtain it constantly and regularly should lead 
to very important advances in steel casting practice. 
He recalled that his company, many years ago, had 
an order for hydraulic cylinders, 34 ft. in length, 
including the head, the walls of which were only 
13 in. thick. The fluid steel had to drop some 
30 ft., and the delicacy of the operation could be 
imagined. Moreover, the cylinders so produced had 
to stand an hydraulic test pressure of 3} tons per 
sq. in., so that unsoundness could not be permitted. 
The actual working pressure was about 2} tons per 
sq. in., and he did not think that even to-day a 
more difficult job could be found. Not only the 
soundness of the steel cylinders had to be con- 
sidered, but there was a contraction of no less than 
8 in. in that cylinder, and, of course, the cylinders 
were liable—as unfortunately happened in some cases 
—to come out in two parts, which meant a very 


IN LONDON 


serious loss. He mentioned that to show the im- 
portance of fluidity. 

The complications to-day in producing steel cast- 
ings were very great. The engineer seemed to take 
a pleasure in drawing the most complicated form 
possible, thereby setting problems which the steel 
founder had to solve. 

He was glad to say that in Sheffield, and he 
believed the same thing was being done elsewhere, 
Prof. Andrew was arranging for the training of 
moulders, and he believed that very great advances 
would be made. Perhaps in the course of the dis- 
cussion Prof. Andrew would be good enough to say 
a word about that, because we might improve our 
methods, and our chemical and physical knowledge, 
but we still needed the assistance of the worker him- 
self. He had always tried to make friends with his 
firm’s workpeople in that way, and he was glad to 
say that he had always had a hearty response. 

He would like to call special attention to the 
very important Paper which Prof. Andrew and his 
colleagues had written, in which they had studied 
most carefully the question of fluidity. He had had 
the pleasure of seeing Prof. Andrew’s collection 
at the Royal Society two months ago, and he thought 
that the principle of the spiral moulds which were 
shown there might very well be adopted. Perhaps 
some day it would be possible to have a standard 
method of producing fluid specimens, so that one 
would know whether the fluidity of the steel in 
question had reached that of the standard set. He 
believed that, in time, this could be made a very 
useful method for advancing the knowledge of 
methods for producing better steel castings. 

The CHAIRMAN asked Mr. Kain, the convener of 
the Steel Castings Committee of the Institute of 
British Foundrymen, to discuss the Papers which 
had been presented. 


THE 1.B.F. COMMITTEE’S CONTRIBUTION 


Mr. C. H. Karn said that although his committee 
had not had the Report in their hands sufficiently 
long to give it the full consideration it deserved, 
it had prepared some suggestions which he had 
drafted. 

Before a research into the best methods of over- 
coming casting problems could properly be under- 
taken, it was essential to have some knowledge of 
the primary factors intervening. Therefore, in spite 
of certain portions being rather academic, the Report 
was welcome as an endeavour to throw more light 
upon some of the fundamental properties and factors 
affecting the production of useful steel castings. 
By experience, aided by trial and error methods 
and some scientific thought, the manufacture of 
steel castings had reached a very creditable standard, 
but further knowledge was required of fundamental 
physical and chemical properties in order that the 
foundryman might apply them to obtain even better 
results. His committee would be very happy to 
assist in carrying out any of the work. 

Section II of the Report, which was in part a 
summary of various investigations into the factors 
controlling the rupture of castings in the mould 
and also into the fluidity of steel, was useful, as 
the author was able to show that certain lines of 
investigation need not be pursued further. For 
example, it was shown that the effect of small addi- 
tions of elements to carbon steels did not affect the 
physical standards of volume contraction. This 
remark could apply only to carbon steels, as there 
was insufficient evidence to include alloy steels. 


Dimensiona! Changes 

In referring to dimensional changes, it was inter- 
esting to note that in practice it was generally found 
that the extra volume fed into castings of simple 
shape, such as anvils and hammer blocks, was from 
5 to 74 per cent. that of the actual casting. There- 
fore, as feeding heads often formed from 40 to 50 
per cent. of a cast, at least 30 to 35 per cent. of 
the steel was used for no other purpose than to 
keep 5 to 74 per cent. liquid to feed the casting 
itself. In that connection, it was agreed that it 
was desirable to obtain more information upon the 
effect of casting temperature and the rate of pouring 
upon contraction, as discussed in the Report. 

His committee welcomed the information given 
with regard to the time required for certain section 
thicknesses to cool through the dangerous 1,250 to 
1,300 deg. C. range. This was very helpful, and 
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was a part of the work which might profitably be 
enlarged. It gave the foundryman some idea of 
the time to be allowed before the easing of cast- 
ings began, and also as to the best location for 
brackets and chills. 

His committee was inclined to think that infor- 
mation regarding the strength, etc., of steels de- 
rived from re-heating experiments was of very 
doubtful value, but experiments on the strength of 
steels whilst cooling from the liquid were discussed 
in another section of the Report. 


Potential Dangers 


His committee stressed the fact that frequently 
the precautions necessary to obtain freedom from 
contraction cavities produced differential cooling 
rates, which were a potential source of cracks or 
rupture. 

A quotation given in the Report suggested that 
basic open-hearth steels had the greatest freedom 
from tearing. His committee queried that state- 
ment in the absence of further information, and 
suggested that the reasons for the statement might 
be investigated. They objected to the term 
‘* fluidity,”’ and suggested that this was a suitable 
time to discuss fully this vexed question. Person- 
ally, he did not feel competent to enlarge on that to 
any great extent, but other members were present 
who would deal with it later. The statements with 
regard to the effect of temperature appeared at first 
sight to be contradictory. 


Factors Influencing Fluidity 

One diagram was very interesting, as it showed 
clearly the effect of direct pressure or flow upon 
the ability of the steel to fill a mould, in that a 
spiral some little distance away from the runner, 
on having a direct flow to it, had run a greater 
length than a spiral nearer the runner to which there 
was no direct flow. 

The addition of 18 ozs. of aluminium to 25 tons 
of steel was only from a quarter to one third of 
the everyday practice of many foundries, and it was 
not felt that this could be the cause of loss of 
fluidity. The statement that chromium had no detri- 
mental effect on fluidity could not pass unchallenged. 
Steel containing 1 per cent. carbon, 1 per cent. 
manganese and 1.5 per cent. chromium had _ been 
found very difficult to handle in the foundry. High 
chromium steels gave much less difficulty when 
poured from a nozzle than when poured over the 
lip. 

His committee suggested that the effect of mould- 
ing materials and mould washes on the length of 
test spirals might profitably be investigated, as it 
was often found that small castings showed 
a more sharply-defined profile in green sands than 
in dry sands, which testified what Dr. Greaves had 
said. Moreover, the effect of the moisture content 
of sand on lowering the fluidity might be worthy 
of investigation. 

His committee congratulated the author of this 
section of the Report on his final paragraph, which 
was an excellent précis of some of the difficulties 
confronting the steel founder. 


The Work at Sheffield 


Discussing Section III of the Report, Prof. 
Andrew and his colleagues were to be congratulated 
on boldly tackling the very difficult problem of 
fluidity, which so many steel founders had attempted 
to solve in the past. He was instructed by his 
committee, however, once more to stress the un- 
desirability of the term “ fluidity ’’ and the need for 
a better term and an exact definition. 

In enumerating in the Report the factors affect- 
ing the length of flow of metal in a spiral, no 
mention was made of the condition of the metal. 
It had been found by experience that the factors 
affecting the condition of the metal, as opposed to 
such things as composition and temperature—i.e.. 
nature and type of charge, speed and method of 
working, etc.—had a profound effect on fluidity. 

The manganese and silicon contents of the steel 
used in the preliminary tests referred to in the 
Report were both very low, and his committee 
thought that more reliable results might have been 
obtained with normal manganese and silicon con- 
tents. In discussing the results generally, they 
wished to point out that the similarity or variation 
of spirals poured simultaneously had not been de- 
monstrated. They felt that in order to prove the 
reliability of the method employed duplicate tests 
were desirable in all cases, and indeed essential. 
They felt it was questionable whether the effect of 
velocity could be accurately controlled, as was shown 
diagrammatically by the multiple spirals. 
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His committee suggested that most of the work 
had been done on alloys not in regular commercial 
production, and they looked forward with consider- 
able interest to more data being collected on normal 
steels. They would feel more confident in con- 
sidering the results if further details were given of 
the various compositions employed. They would 
call particular attention to the very contradictory 
results in casts Nos. 93 and 95 in Table XVII 
(Table IV, p. 3877, Founpry TrapE JOURNAL, 
November 12) of the Report. If a misprint were 
uot involved, it appeared to cast considerable doubt 
upon the reliability of the method employed in the 
tests. 

They felt that, parallel with the experiments 
described, considerable attention should be given to 
devising a test which could be used in the foundry 
both for experiment and as a means of control. 
Without that, it was very difficult for the founder 
either to help directly in the research or to make 
use of such results as were available. 


Mr. Hall’s Paper 


He would like to congratulate Mr. Hall, whose 
absence was to be regretted, on Section IV of the 
Report, and he thought that every encouragement 
should be given to him to continue his work. The 
line of research undertaken would probably be of 
the utmost value. The results were somewhat volu- 
minous, and his committee had not yet had an 
opportunity of discussing them fully, but they 
hoped to do so at a Jater date. In a preliminary 
examination of the section, however, they saw that 
mention was made of the evil effect of: phosphorus, 
but sulphur was omitted. The committee would 
suggest that many effects attributed to phosphorus 
were in fact due to sulphur, or, even more probably, 
to a combination of the two, and -in order that 
the results might be more fully considered and dis- 
cussed, it was very desirable that fuller analyses 
should be given of the various steels employed. 
The commercial steelfounder would welcome in par- 
ticular a study of high and low manganese in 
association with high and low carbon content, as 
these were the alloys in more frequent production. 
He referred to manganese ranging from 0.5 to 1.5 
per cent. and carbon in the ordinary commercial 
range. 

One diagram showed that the range of carbon from 
0.0 to 0.20 per cent. developed strength and ductility 
at the highest temperatures. It was therefore reason- 
able to assume that those steels would show the 
greatest freedom from cracking or tearing; yet the 
majority of founders much preferred a steel con- 
taining 0.25 to 0.35 per cent. carbon when making 
difficult casts, as there was a general impression 
that steel in that range gave the greatest freedom 
from tearing. 

His committee wished to ask whether any attempt 
was made to correlate the rate of strain of the 
test-piece with the rate of contraction. 

The effect of oxidation in the furnace might 
profitably be investigated, since it was commonly 
found that an oxidised steel, even after drastic and 
efficient killing, was mvariably a ‘“‘ tender’ steel. 
Finally, his committee would suggest that the effect 
of different mould materials upon a standard steel 
might be studied. Green sands, together with 
materials of different conductivities, appeared to 
open up a very profitable field for investigation. 

In conclusion, on behalf of his committee, he would 
like to thank the Steel Castings Research Committee 
for the work which had been done to produce the 
Report. 

Mr. Vicror Srosre said that Dr. Greaves, in dis- 
cussing comparative fluidity in the Report, said: 
‘* Fluidity has also been attributed to the effect of 
dissolved oxides. There is no evidence to suggest 
that oxide in solution would in itself improve the 
fluidity of cast steel, but rather the reverse.”” He 
would like to advance an argument against Dr. 
Greaves’ contention. 

A solution of two fluids, composed of two sub- 
stances of which one had a higher freezing point 
than another, would give a lower freezing point for 
that mixture than the freezing point of the higher- 
freezing-point substance in it. He thought, there- 
fore, that one had a right almost from first principles 
to say that a steel containing iron oxide would 
have a lower freezing point than one which did not 
contain that oxide. If that were true then the 
fluidity of that oxidised steel would be greater at a 
given temperature than the fluidity of the killed 
steel. 

In another part of his Paper, Dr. Greaves had 
mentioned the theory, frequently put forward by 
some writers, that perhaps the exothermic reactions 
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going on in a ladle of converter steel accounted for 
the greater fluidity by the rise of temperature ‘or 
the maintenance of temperature in that steel. If 
one calculated the increased heat in the steel by the 
consumption in the ladle of oxygen equivalent to 
0.2 per cent. of silicon, one obtained theoretically, 
after deducting the endothermic reduction of the iron 
oxide but taking it otherwise at 100 per cent. 
efficiency, an increase of heat of about 60 deg. C., 
dependent on the very disputed specific heat of 
molten steel. If the fluidity of an electric steel could 
be made equal to that of a converter steel by raising 
its temperature some 60 deg. C., then he thought 
that the electric-steel maker would have increased 
his temperature to that extent, and so end the 
argument about comparative fluidity. 

Another point which Dr. Greaves had mentioned 
was the difference in surface tension between the 
cxidised steel and the killed steel. There was no 
doubt that the difference in surface tension was 
very considerable. If, however, that steel had to 
run along a very small tunnel in the sawd mould, 
say a whistler, one could conceive of that high 
surface tension arresting the flow of the steel, but 
if the opening through which the steel entered the 
mould was a large one, he fancied that it helped 
to preserve the temperature of the steel. He illus- 
trated that in the following way. 

If one made in sand two vertical tunnels, 1 in. 
in dia. and 2 ft. long, and filled them from the 
bottom upwards, so as to fill the mould the whole 
way, one might put the oxidised steel in one of 
them and the deoxidised steel in the other. One 
could start at the same temperature. With the 
oxidised steel with the low surface tension, the cross- 
movements of the steel as it was rising would 
involve also the steel at the surface of the mould, 
because its surface tension was not great, and that 
would tend to reduce the average temperature of 
that steel. In the case of the high-surface-tension 
steel, as the steel flowed into the mould it would 
form a sort of stationary tube through which the 
other steel would flow, and in that way the abstrac- 
tion of heat by the mould from the steel should not 
be so great with the high-surface-tension steel as 
with the low. 

On the point of the term “ fluidity,’’ it was un- 
doubtedly difficult to come to a conclusion as to 
what was the best expression, but he thought the 

erfect words already existed in the English 
anguage. A molten steel was fluent, it flowed; the 
noun which indicates the quality of being fluent 
was fluency. 

The CHarrMan said Sir Robert Hadfield had sug- 
gested that it would be desirable if someone present 
could give a comparison between the fluidity—or 
perhaps he should say the fluency—of electric steel 
and that of converter steel. 

Mr. Victor Sropre said a few years ago he was 
in a foundry where they required 34 tons of electric 
steel to fill a mould. The steel was poured into 
the mould, and the foreman discovered, just when 
the steel was entering the head, that he had not 
asked for sufficient steel and required another half 
ton. There was a second electric furnace in the 
works, and the steel had been melted and some heat 
had been raised in it. It would have been slagged 
about a quarter of an hour afterwards, when the 
first slag would have been taken off. Although it 
was much lower in temperature than the finished 
electric steel, he ordered half a ton of it to be put 
in the ladle and treated with ferro-silicon or man- 
ganese. The composition did not matter; it was 
only to fill the head, and although the steel was 
at a much lower temperature than it would have 
been run had it been finished electric steel, yet 
the ladle afterwards was perfectly clean. , 

Another incident he had seen was converter steel 
poured at a temperature where electric steel would 
be sticking. If one were to raise the temperature 
of that arc electric steel, so as to obtain what one 
might think would be the same fluidity, one would 
then find that one had much too much heat in it 
for successful casting, because a well-killed steel, 
as was well known, tended to contract more than 
steel which was not so well killed, and to cast at a 
very high temperature was simply to add to one’s 
difficulties. 

Mr. J. E. Mercer said that converter steel was 
more fluid than electric steel, but not much. He 
had been in foundries where converter steel had 
been made and where it was possible to shank every 
drop out of the ladle, but the steel had not been 
properly killed. If converter steel were definitely 
killed, it was a difficult job to deal with a 3-ton 
heat, shanking out in 1}-cwt. shanks. On the other 
hand, if one did not blow it right down, but had a 
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certain amotnt of oxygen left in, one could shank 
it. It was very desirable, however, to ensure that 
the steel was well killed. 

Electric steel was never shanked, but was always 
poured through the bottom nozzle of the ladle. They 
had also found that if steel were heated for a great 
length of time in the electric furnace and brought 
to a very high temperature, it was not so fluid as 
steel which had been made in the furnace and kept 
in for the minimum length of time, properly killed 
and cast. The same remark applied to 25 to 30 per 
cent. chromium steels, and to the high nickel- 
chrome steels, which had a definite point at which 
they could be cast better than at any other. 

He thought the Steel Castings Research Com- 
mittee was carrying out the right type of tests, espe- 
cially those which Mr. Hall was doing. Revert- 
ing to the question of fluidity, he believed that it 
was possible to get a better run casting with a well- 
killed steel which had not been stewed than with 
a higher temperature steel which had been stewed 
in the furnace. Some of those present would no 
doubt remember the old clay crucible process. 
When making such castings as high-speed cutters, 
one cast at what was apparently a very low tem- 
perature, but it was remarkable how sharply cutters 
ran up. 

Dr. W. H. Harrrerp said he would like to com- 
ment on the form which the discussion had taken. 
Sir Robert Hadfield had spoken of the art of the 
steel founder, and really the object of the Steel 
Castings Research Committee was to do what it 
could to take foundry practice from the position of 
an art and convert it into a science. That remark 
could be illustrated in the following way. ‘Mr. 
Stobie had spoken of hot ’’ steel and ‘* hotter 
steel, and Mr. Mercer had used similar terms. 
Were they talking quantitatively? Had they taken 
the temperatures of the steel by a pyrometer, and 
were they thinking in terms of 1,600, 1,625 or 1,575 
deg. C., or merely thinking in a generic way that 
the steel was hotter or colder? He would be obliged 
if they would answer that question. Did they use 
a pyrometer to take the temperature ? 

Mr. Mercer said that a pyrometer was sometimes 
used, and formed a basis upon which judgment 
could be made. 


1.B.F. Work Criticised 


Dr. Harrierp agreed, but said his point was that 
they were speaking qualitatively in the absence of 
direct temperature measurement. They were trying 
to discuss a very involved subject in the absence 
of quantitative measurements of temperature, and. 
on the other hand, they were characterising the 
degree of fluidity—which he thought was a very 
good word—when they had not a means of com- 
paring fluidity. There again they were speaking 
only in generalities. 

The Steel Castings Research Committee—he spoke 
as a member of it—had been at work for several 
years. It had magnificent resources, and all the help 
it required. The Report showed how far it had 
got, with all the ingenuity at its command. No 
method of determining fluidity was as yet available 
which would give a.more exact quantitative indica- 
tion of what that fluidity was than the method 
described in the Report. 

They were all aware of the feelings that existed 
Those feelings about temperature and fluidity were 
permissible in the works, speaking in a general way, 
but they would not help at all in the work that 
the Committee was doing. They were merely im- 
pressions. He would like to know whether the 
members of the Institute of British Foundrymen 
would help the Committee to confirm and to extend 
the quantitative attack which it was trying to make. 
The two things which must be settled first of all, 
before the subject could go any farther, were 
these : were they going quantitatively to record the 
actual temperature of the steel, and were they 
going quantitatively to record the fluidity? 

He had listened to Mr. Kain with very mg 
interest, and to the review which Mr. Kain’s Com- 
mittee had made of the work of the Steel Castings 
Research Committee, but when he heard the long 
sequence of further work which was suggested he 
felt disposed to say ‘‘ What has your Committee 
done, Mr. Kain, towards these things? Your Com- 
mittee has been in existence for a long time, and 
you have done very little. Why’? Simply because 
you did not start at the right end.” 

When Mr. Stobie referred to oxidised steel having 
greater fluidity, and other speakers said the same 
thing, the impression which they had in_ their 
minds, and which they conveyed, was that liquid 
steel had a great deal of oxide of iron in it; but 
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if it were oxide of iron in solution the depression 
of the freezing point could be envisaged, As Mr. 
Mercer had pointed out, one did not tap that steel 
for steel castings until one had converted that oxide 
of iron into the oxides of silicon and of manganese, 
and those products of oxidation did not depress the 
melting point. That was one of the great problems 
of the whole work. It might be that the impressions 
which had been referred to about the difference in 
freezing point and fluidity of electric and converter 
steel had something in them. That was not known 
at the present time, and it was one of the problems 
which Mr. Dawson’s Committee was trying to solve. 

Mr. Vicror Srosie said Dr. Hatfield had asked 
whether they were speaking qualitatively or quanti- 
tatively of temperature. Personally, he had not de- 
termined the temperature of every cast of steel 
pyrometrically, but so many had been calibrated in 
that way that he had attained an almost accurate 
knowledge of the matter. Sometimes one could even 
doubt, and quite correctly, the accuracy of some 
pyrometers which were used. It was not a ques- 
tion, therefore, of mere rule of thumb. 


The Term “Fluidity” Criticised 


Mr. T. R. Wacker said he would like to refer 
to the use of the term “ fluidity.”” Dr. Hatfield 
thought that it was a very good word, but person- 
ally he did not altogether like it, and he did not 
like it for the very reason for which Dr. Hatfield 
objected to certain statements which had been made; 
in other words, it was vague, not precise. If one 
looked at the definition which was given of it, one 
would see that the definition was reasonably precise : 
‘** By ‘ fluidity’ is meant the property of flowing 
freely and hence the ability of the molten metal to 
fill a mould. It is a property sometimes referred 
to as ‘castability,’ but perhaps more accurately 
described as ‘ flowability.’ It has a wider signifi- 
cance than viscosity, with which it must not be 
identified; at the same time, it is to be regarded 
definitely as a property of the metal, its composition 
and temperature.’’ He agreed with that, but in 
the Report the statement was made: ‘‘ It may be 
noted that these and similar results must not be 
interpreted as indicating the change in the fluidity 
of a given steel at different temperatures. The 
spiral length represents a summation effect of the 
fluidity of the steel at all temperatures between that 
of casting and that of solidification. An increased 
length of spiral with increase of casting temperature 
does not necessarily imply that the steel is more 
fluid at the higher temperature.’”” He maintained 
that it was more fluid according to the definition 
which he had quoted, because that definition said : 
‘‘ By ‘ fluidity’ is meant the property of flowing 
freely.’” If it flowed freely at a higher tempera- 
ture it had more fluidity. In the second case the 
meaning assigned to ‘“‘ fluidity’ was its ordinary 
meaning, and not its meaning according to the de- 
finition. It did not really matter what the property 
was called, whether fluency,”’ or ‘‘ castability,”’ 
or “‘ flowability,’’ or anything else, so long as there 
was general agreement on what it did mean. The 
difficulty with ‘‘ fluidity ’’ was that it had no pre- 
cise mathematical significance; the only mathe- 
matical works which he had consulted and which 
gave a definition called it a reciprocal of viscosity, 
and, as Dr. Greaves pointed out, that had been 
specifically altered by a meeting of the Academie 
des Sciences last year. If everybody agreed that 
that property, the reciprocal of viscosity, was the 
coefficient of liquidity, obviously it would be neces- 
sary to find some other term for ‘‘ fluidity.’’ 

Section III of the Report was, of course, an in- 
vestigation of the fundamentals concerned with the 
determination of this ‘‘ fluidity.”” Before that in- 
vestigation was undertaken, these spirals were tested 
in other foundries than those quoted in the Report, 
and the Committee obtained all kinds of results. 
It was to be remembered that the spiral test was 
originally developed for cast iron and non-ferrous 
‘metals and not for steel. Its application to steel, 
a metal of a much higher melting-point, was a new 
departure, and obviously some fundamental work was 
called for to standardise the conditions. 


Standardisation Effected 


It was a great achievement to have standardised 
the conditions and obtained consistent results, but 
from a foundry point of view if one took a fluidity 
test in a foundry and said to the foundry manager 
afterwards ‘‘ I find that it was not sufficiently fluid,”’ 
he would answer ‘“‘ Yes, but look at those short 
runs. This is something like a pour, and it is all 
right.’” What was really wanted in the foundry, 
and what would have to be obtained sooner or later, 


FOUNDRY TRADE JOURNAL 


was a fluidity test at the furnace stage, and no 
doubt the committee would next proceed to investi- 
gate the production of such a testing mechanism. 
ln that connection, it must be remembered that the 
man had to take the steel out of the furnace on a 
spoon at a considerable distance from the spoon, 
so that the actual weight was very limited. 

Something had been said about the condition of 
the steel, which did very much affect its fluidity. 
He would take the case of two steelfoundries, both 
making the same type of casting of approximately 
the same weight, both using.a basic electric process 
and both with furnaces the same size. In one of 
them the steel was melted rapidly, boiled down 
rapidly, and in fact was produced in as likely a 
condition as was consistent with obtaining good 
castings, so that the steel was fairly fluid and gave 
good results. In the other one the steel was com- 
pletely deoxidised; it was then treated with calcium 
silicide and afterwards dosed with titanium. That 
was put in the ladle, and he had seen it poured 
into the first mould. It was like cream, and looked 
as though it might freeze at any time, but it did 
not; it cast just as many castings as were cast in 
the other foundry, and at the end of that time it 
looked as though it would run for ever in just the 
same state. Both those foundries had achieved 
success, but in very different ways. He thought the 
conditions in the furnace which would give good 
fluency in the foundry were very well worth investi- 
gation. 

It was true, of course, that these steels, and 
especially alloy steels, did give very different results. 
Some stainless steels were, as had been remarked, 
very sticky; for example, some high alloy stainless 
steels were prone to give what seemed to be cold 
lapping on the surface. When castings were made 
of high cobalt and manganese steels it was necessary 
to “‘ throw ”’ the steel in the moulds as quickly as 
possible. Aluminium-nickel-manganese steels must 
also be cast as quickly as possible. Some of those 
steels, in fact, seemed sometimes to be almost solids, 
but they would run if they were ‘* pushed ”’ hard 
enough. 


AUTHORS’ REPLY 
A Portable Testing Machine 


Dr. R. H. Greaves expressed the indebtedness of 
the Committee to Mr. Kain for putting forward 
such a long list of items on which Mr. Kain’s Com- 
mittee invited the consideration of the Steel Cast- 
ings Research Committee. He had not the time to 
deal with all the questions which had been raised 
in connection with the sections of the Report which 
he had introduced, but there were one or two points 
to which he might refer. 

He agreed entirely with Mr. Kain, of course, 
that so far as mechanical tests were concerned, tests 
on re-heated steels were not of any particular 
interest to foundrymen. The tests which were 
quoted in his own section of the Report were the 
only tests which were available at very high tem- 
peratures on re-heated steels, and he did not neces- 
sarily endorse the conclusions arrived at with refer- 
ence to the difference between the different methods 
of manufacture. He might mention, however, that 
Mr. Hall’s apparatus was something which could 
be moved and taken in the foundry, and it could 
be used for any cast of steel made in the foundry. 
There was no reason why it should not be taken 
into different foundries and the steel produced by 
different processes tested in that apparatus. Up to 
the present, apart from a few tests made with con- 
verter steel and not reported, all the tests in that 
Paper were made on high-frequency steel, and that 
to some extent answered the objection to the lack 
of analysis. It might be taken that the manganese 
and silicon were constant and the sulphur very low, 
and any of those analyses, unless special additions 
had been made, would be typical of the general 
basis of all of them. However, a statement might be 
made giving the limits of composition in some of the 
instances where they were not already given. 

A point had been raised as to a contradiction in 
the description of the fluidity test which appeared 
on two pages in the Report. It did look at first 
sight as though there was a contradiction, but he 
was not sure that there was. It had to be borne in 
mind that the fluidity-temperature relation of two 
different steels might be quite different. There 
was no reason why all steels should give a parallel 
series of curves if fluidity were plotted against 
temperature; the curves might cross. The spiral 
test-piece was definitely a summation effect; the 
steel started hot and ended solid, and the fluidity 
at all stages all the way through was taken into 
account in the spiral test. The spiral test did not 
necessarily mean, therefore, that the fluidity at 


NoveMBER 26, 1936 


the starting temperature was greater in the case of 
one steel than another; it might be that it was 
retained better with fall of temperature. If account 
were taken of the fact that the fluidity-temperature 
relation need not be the same for all steels, the 
apparent discrepancy would vanish. 

He was interested in Mr. Kain’s remark on chro- 
mium steels. In a way it was a little surprising 
that the results obtained with chfomium showed 
that chromium had apparently no detrimental effect 
on fluidity, but the chromium steels which were 
tested were cast from a bottom-pouring ladle, which 
apparently, as Mr. Kain said, gave better fluidity 
than pouring over the lip. That was another indi- 
cation that the formation of a skin, which was more 
likely to occur when pouring over a lip, had a big 
effect on the fluidity. ; 

In reply to Mr. Stobie, Dr. Greaves said the 
statement in the Paper that it might be expected 
that high oxygen content would decrease fluidity 
was based on the fact that the presence of solid 
included matter definitely had a bad effect on 
fluidity, and high oxygen was likely to give rise to 
higher inclusions. He hoped at a later date to have 
more leisure to consider all the points raised. — 

The CHAIRMAN said a debt of gratitude was owing 
to those who had presented the Papers for what 
they had done. He thought that meetings such as 
the present one would help those who were looking 
for a basic point from which to start their investi- 
gations. If nothing else of advantage had_ been 
done that afternoon, the fact that they had met 
together and had such a thorough discussion was 
certainly very much in favour of such a meeting. 
He sincerely hoped that the discussion would prove 
of benefit to all. 


Votes of Thanks 


Harotp CarpenTeR said he would like to 
move a vote of thanks to Mr. Winterton for his 
conduct in the chair. Speaking for the moment as 
President of the Iron and Steel Institute, and having 
in mind what that Institute had considered might 
be the result of the joint meeting, he would like to 
say that he was sure they would all feel, from their 
side, that it had been well worth while. It was 
always a good thing for two sets of men who, on 
the whole, saw one another very little, but who 
worked in related subjects, to meet together and 
have a frank talk about problems of the kind that 
had been discussed that afternoon, and he felt sure 
that one of the results of the present meeting would 
be a desire for further meetings of the same kind. 
For the happy result of the meeting that afternoon 
they were much indebted to the conduct of Mr. 
Winterton in the chair. The vote of thanks was 
carried with acclamation, and briefly acknowledged 
by the CHATRMAN. 


Written Contribution 


Mr. Victor Stobie wrote that he was reproached 
by Dr. Hatfield for talking about ‘‘hot’’ and 
‘cold ’’ casting temperatures of molten steel, in- 
stead of giving tigures of temperatures, when speak- 
ing of the relative fluidities of oxidised and killed 
steel. Whether there was a difference in those 
fluidities at similar temperature was, however, not 
in question. Dr. Greaves, in his section of the Re- 
port, and each speaker on the subject at the meet- 
ing, had accepted that as a fact. The question under 
discussion was whether or not the ferrous oxide in 
solution was the cause of, that agreed higher fluidity 
of oxidised steel. It would have served no useful 
purpose to have given a pointless series of tempera- 
tures, when the greater fluidity was acknowledged 
to be present at all temperatures of the molten 
steels. Such cosmetics might have given any miss- 
ing glamour to his remarks, but the truth already 
accepted by Dr. Greaves, himself and others did 
not require it. 

Had Dr. Hatfield’s conception, to judge from his 
remarks of what was being discussed in the Report, 
been the correct one, he must accept it from Mr. 
Stobie that he should not have left himself open 
to such an obvious flank attack. 

Dr. Hatfield might, however, have had in mind 
the illustration of oxidised and dead steel he gave 
in a private answer to Sir Robert Hadfield’s ques- 
tion on the comparative fluidities of electric and con- 
verter steel. That would leave unexplained his 
coupling another speaker with him for castiga- 
tion. He was ready to acknowledge that instru- 
ment figures of temperatures would have been in- 
teresting there, but untoward events in a foundry, 
such as that described, usually find the onlooker 
without camera or pyrometer, and, if he be a prac- 

(Concluded on page 417.) 
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Simple Apparatus for the Measurement 


of Thermal 


Expansion’ 


By J. W. BAMPFYLDE, A.R.S.M. 


The general arrangement of the dilatometer is 
shown in Fig. 1, which makes clear the dis- 
position of the components on the base plate. 
The instrument consists essentially of two parts, 
namely, a measuring microscope reading to 
0.001 mm., and an expansion apparatus, both 
of which should be fixed to the base plate in 
such a manner as to obviate any possible move- 
ment between the two. 

The details of the expansion apparatus are 
also shown in Fig. 1. The specimen §, exactly 
2 in. long and % in. diameter, is contained in a 
fused silica tube A, into the end of which is 
welded a further fused silica tube B, against 
the end of which the specimen butts. The speci- 
men is drilled with an‘ }-in. diameter hole 
throughout its entire length to contain the 
thermo-couple, which is passed into it from the 
end of tube A through tube B, the junction being 
situated at its centre. The object of drilling the 
specimen through its entire length is to ensure 
uniformity of heating. Held against the other 
end of the specimen by springs or elastic bands 
FF is a fused silica rod D, the springs or elastic 
bands being mounted on brass collars EE, which 
are held in position by fused silica collars welded 


between the wooden blocks and the tube A. 
Mounted on the rod D, and immediately under 
the microscope H, is a carrier G, for the index, 
which may be provided by means of a small 
diamond impression on a piece of stainless steel 
sheet. Mounted on the rod D, and between the 
two brass collars EE, is the finger L, which 
actuates the expansion recorder N. This finger 
is held in a slot M, which prevents any rotation 
of the rod D, which also might throw the index 
out of focus. The specimen is heated by means 
of a close spiral of Nichrome wire wound on a 
refractory tube C. Providing that the spiral is 
close wound, it has not been found necessary to 
provide any lagging on the outside. Between the 
tubes A and C is a close-wound spiral of fine 
Nichrome wire which is earthed. This ensures 
accurate temperature reading being obtained in 
the specimen. It is desirable to provide a screen 
of asbestos sheet between the heating element 
and the main part of the apparatus in order to 
obviate any risk of the measuring microscope, 
or other part, becoming heated by radiation. 

A specimen expansion curve of an engineering 
cast iron is given in Fig. 2. This has been 
obtained with this instrument worked in con- 
junction with the Carpenter-Stansfield Potentio- 
meter. The lower part of the curve, i.e., between 
room temperature and 500 deg. C., was first de- 
termined at a slow rate of heating. The results 
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into both the tube A and the rod D. It is im- 
portant that the springs or elastic bands should 
not be too strong on account of any possible dis- 
tortion of the specimen when it is at a high 
temperature. The rod D rests in a V-shaped 
plate J, held on the support K, which also serves 
to house the expansion recorder N, shown in 
Fig. 1. 

The object of the V-shaped plate is to prevent 
any up and down movement of the rod D, which 
might throw the index mark out of focus. The 
whole expansion apparatus is held in the wooden 
blocks OO, which can be screwed down tightly 
on to the tube A by means of the two wing-nuts. 
A lining of asbestos sheet should be employed 


* Extracted, by permission, from the Bulletin of the British 
Cast Iron Research Association. 


Fie. 1.—Dr1acram or ExpANsION APPARATUS. 


obtained, however, were duplicated by the curve 
given in the figure, which was taken at a normal 
rate of heating, and it will be seen -that the 
cementite point is well marked both in heating 
(290 deg. C.) and cooling (280 deg. C.). There 
is, therefore, no advantage in slow heating, and 
this is due to the small dimension of the speci- 
men. On account of the fact that the heating 
element is not lagged, and that when the cur- 
rent is switched off the rate of cooling is apt 
to be somewhat rapid, it is desirable to have 
resistances in series in order that the rate of 
cooling may be controlled when cooling through 
the critical point. This is not only important 
from the point of view of ease in taking readings, 
but also the effect of different rates of cooling 
may be of interest. 
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Fig. 2 shows in the manner previously shown 
in various reports the thermal expansion on heat- 
ing (1.47 x 10.5), the critical point on heating 
(805 deg. C.), the critical point on cooling (740 
deg. C.), and the permanent growth after one 
cycle of heating (0.08 per cent.). Those in- 
terested in this easily constructed dilatometer 
apparatus can see it at the laboratories of the 


Fie, 2.—Specimen Expansion CURVE OF AN 
ONGINEERING Cast Iron. (LENGTH OF 
SAMPLE 18 2 IN.) 


Association where the apparatus now described 
was made and is used. 

The dilatometer is described by courtesy of 
Sandberg and British & Dominions Feralloy, 
Limited, both of 40, Grosvenor Gardens, London, 
S.W.1, in whose laboratories it was originally 
devised and employed in many investigations. 


The Steel Castings Report 
(Concluded from page 416.) 


tised observer, the best that can be done is to accept 
his observations as possibly containing some grains 
of truth. As he was. not supplied with figures of 
temperatures, he emphasised that the oxidised steel 
to complete the filling of the head of the casting was 
taken from an electric furnace which had not reached 
slagging temperature. Every electric steel furnace- 
man does not ‘“‘slag’’ at the same temperature ; 
therefore he laid stress on the steel having been 
taken from the furnace 10 to 15 minutes before 
slagging would normally have taken place in that 
foundry. That put it beyond question that the 
oxidised steel which was taken from the furnace 
was below the temperature at which the same 
foundry normally poured their finished electric steel. 
The comparison in fluidity was between that un- 
deniably low temperature oxidised steel and the 
usual higher temperature dead finished steel used 
in that foundry. The observation of the pronounced 
difference in fluidity was by intelligent and highly 
practised steelmen, who were all keen to learn from 
the exceptional opportunity what difference, if any, 
there would be. 

Dr. Hatfield’s other remark, that oxidised steel 
from the converter was no longer oxidised by the 
time it had consumed deoxidant in the ladle and 
was being poured in the mould, was not, if personal 
observation of considerable quantities of such steel 
being poured was at all reliable, justified. That it 
was sufficiently killed not to rise in the mould was, 
in most practice, obviously true; but movement of 
converter steel in the mould was much more notice- 
able than of dead steel and, to date, there was no 
‘explanation of such motion, but a continuing re- 
action. 

Dr. Greaves had said, and it is not disputed, that 
deoxidising converter steel gained slag-type oxides 
in suspension, and that these adversely affected the 
fluidity of such steel. This would appear to em- 
phasise still more the probability of a fluidity-im- 
parting effect of small values of ferrous oxide in 
solution in oxidised steel, whilst explaining the 
“* tenderness ’’ of thorowghly killed converter steel 
of which Mr. Mercer spoke. 
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Welding 
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of Steel 


GENERAL METALLURGICAL STUDY 


In the course of a Paper read before the Mid- 
land Section of the Institute of Welding on 
November 13, 1936, Dr. T. Swinpen said that 
it was fair to say that the technique was now 
well understood whereby the chemical composi- 
tion of weld metal could be controlled and within 
certain limits the desired composition could regu- 
larly be obtained. Confining this remark to what 
was generally termed ‘‘ mild steel,’ this was 
certainly true so far as the elements normally 
reported in its composition were concerned. lt 
was well recognised, however, that the chemical 
analysis, although necessarily having a profound 
effect on the physical properties, did not repre- 
sent all that should be known. Welding had 
helped the metallurgist to appreciate the im- 
portance of gases, while the other important 
subjects that were to-day occupying attention 
were oxide content, non-metallic inclusions, grain 
size, ageing and creep characteristics, residual 
stresses and the significance of various types of 
mechanical tests. 

When the welder melts a rod, either by are 
or gas heating (continued the author), he per- 
forms a miniature steel-melting and casting 
operation. It was shown during the Welding 
Symposium that as regards soundness, oxygen 
does not give rise to blow-holes in the absence 
of carbon, that in the presence of carbon the 
reaction with oxygen results in a_ violent 
ebullition of carbon-monoxide gas, that hydrogen 
is soluble to an appreciable extent in liquid 
steel, that nitrogen does not give rise to blow- 
holes, and the effect of bubbling nitrogen through 
liquid steel is to reduce the tendency to blowing 
and to increase solidity and piping. It was 
subsequently suggested that the effect of nitrogen 
might be influenced by the formation of nitrides. 
Although there was no evidence to support this 
view, further experiments on the same lines as 
those enumerated have been carried out using 
argon as representing a truly inert gas, instead 
of nitrogen. The results show that argon be- 
haves in exactly the same way as nitrogen. In 
other words, the passing of argon through liquid 
steel does not cause unsoundness and the effect 
of a prior treatment with hydrogen *an be re- 
moved by a subsequent passing of argun. 

As regards unsoundness, everything depends 
upon the pressure developed by the gases in the 
metal as against the pressure of the metal from 
without. In the case of welding, the pressure 
on the metal from without is naturally low as 
compared with that obtaining in the casting of a 
steel ingot. Evidence indicates that unsoundness 
on solidification may occur in steels treated with 
an excess of silicon or aluminium in the liquid 
state and that the unsoundness is probably due 
to hydrogen. There are clear implications here 
as to the importance of studying the question of 
silicon reduction from certain types of coatings, 
with particular reference also as to whether the 
parent metal is of the rimming, semi-killed or 
killed type. It has recently been suggested that 
certain types of defects in steel, commonly known 
as ‘* snowflakes,’’ are attributable to hydrogen. 
lt is certainly not to be ruled out of considera- 
tion that defects of an analogous type may occur 
in weld metal. Further information with regard 
to the determination of hydrogen in weld metal 
would certainly provide interesting data, and 
this is now possible by the vacuum-fusion 


method. 


Deoxidising Weld Meta! 

This question of deoxidising elements in weld 
metal is a particularly interesting one. In the 
case of are welding, the preference appears to be 
in the direction of a rod containing little or no 
silicon, the weld metal being ‘ killed ’’ essen- 
tially by silicon. reduced from. the coating.. On 


the other hand, in the case of gas welding, there 
is good evidence to show that a silicon-killed rod 
is preferable, and, moreover, the manganese- 
silicon ratio is of importance, not only from the 
point of view of correct deoxidation, but of the 
formation of the most readily fusible type of 
deoxidation products. Kinzel has indicated that 
quieter running metal was obtained if the steel 
had a preliminary deoxidation with manganese 
in the furnace and subsequent deoxidation with 
silicon, than when silicon was added to the fur- 
nace, particularly in the early stages of the 
heat. It has been suggested that inferior results 
as regards welding may be traced to the »:zmber 
of times the metal in question has been re.celted 
in the form of scrap. The true significance of 
these observation appears to be related to the gas 
content, and it is now suggested that the gas 
mainly concerned is hydrogen. In this direction 
one is bound to link up the properties of the weld 
metal with that of the parent metal, and it has 
been suggested that one reason for preferring low 
silicon in parent metal is that one must take into 
account the diffusion of the constituents of the 
weld metal and the parent metal, and that while 
the electrode maker necessarily concentrates on 
the problem of producing sound metal, there is a 
risk of the silicon content of the deposited metal, 
and particularly that in the fusion zone, being 
higher than is desirable. 

A good deal of work has been done on the 
oxide content and the nitrogen content, but it is 
particularly important that more use should be 
made of the vacuum-fusion method for deter- 
mining the hydrogen content of both parent 
metal and weld metal. At the same time, one 
must not overlook the main fact that unsound- 
ness can so readily be produced by the reaction 
hetween carbon and metallic oxides, and that 
this is no doubt responsible for a very large 
proportion of unsound welds. 


Effects of Oxygen and Hydrogen 

The order of total oxygen values now being 
obtained on wrought steel varies between 0.005 
for high-class electric steel, 0.025 for well-made 
open-hearth steel and 0.10 per cent. in soft basic 
rimming steel. It is of the greatest importance, 
however, to realise what these values for oxygen 
really mean. It is clearly important to differen- 
tiate between the oxygen existing, say, as ferric 
oxide on the one hand and the oxygen present 
in the form of entrapped silicates on the other. 
It is for this reason that one persists with efforts 


to perfect other methods whereby the distribution. 


of oxygen can be determined. 

Little or no reliable information is available 
concerning hydrogen content, but there are 
numerous references to the subject of nitrogen. 
One need only add that the nitrogen, as nor- 
mally reported, is that obtained by chemical 
methods and relates to the nitrogen existing as 
nitrides. Except for nitrogen that may be 
trapped in blowholes, it is probably unlikely that 
any serious quantity of nitrogen exists in any 
other form in solid steel, but careful correlation 
of the nitrogen obtained by vacuum-fusion 
methods with that obtained by chemical methods 
should provide conclusive data on this point. It 
is interesting to note that the nitrogen content 
of open-hearth steel, electric-are steel, electric 


high-frequency steel, both of acid and_ basic 
qualities, appears to be of a fairly uniform 
nature of the order of 0.004 to 0.007 per 


cent. On the other hand, Bessemer steel, both 
acid and basic, has a nitrogen content ranging 
from 0.012 to 0.018 per cent. From the con- 
siderable amount of data presented to the Weld- 
ing Symposium and elsewhere, the nitrogen con- 
tent of weld metal may vary from 0.005 up to 
0.15 or even more. It may. be assumed, Jeaying 
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aside the question of age-hardening, that nitro- 
gen puts up the strength and reduces ductility. 
Oxygen, on the other hand, assuming that one 
is referring to ferric oxide in solution in the 
metal, appears to reduce both the tensile strength 
and the ductility. It also undoubtedly adversely 
affects the metal as regards hot shortness and 
decreases its resistance to corrosion. Briefly, 
therefore, it should be accepted that for high- 
quality welding, not only should soundness be 
ensured by the application of orthodox metal- 
lurgical principles to deoxidation, but it is de- 
sirable to keep both the oxygen and nitrogen 
contents of the weld metal to the lowest practic- 
able limits. 


Non-Metallic Inclusions 

Renewed interest is being displayed at the 
present time on the subject of non-metallic inelu- 
sions in wrought steels for high-duty purposes, 
and notwithstanding all that has been said about 
chemical methods and fractional evacuation, one 
must remember that skilful microscopic exami- 
nation still remains the best means of assessing 
non-metallic inclusions in steel. Whilst recog- 
nising the necessity of laying properly killed or 
deoxidised steel in welding, the dangers of 
over-reduced ’’ steel must be recognised. It 
is known that in orthodox steel-making, such 
metal produced, for example, by heavy silicon 
reduction from the slag in open-hearth acid-steel 
practice, is sluggish and almost invariably very 
dirty as regards non-metallic inclusions. ~ ; 


Quench-Ageing and Strain-Ageing 

Considerable confusion appears to exist be- 
tween quench-ageing and strain-ageing, and the 
two terms are often used as being synonymous. 
It has been suggested that quench-ageing pro- 
vides a convenient method for testing the sus- 
ceptibility of weld metal to strain-ageing. There 
are various schools of thought concerning the 
fundamentals underlying this phenomenon of 
ageing, and differences of opinion still exist as 
to the relative importance of oxygen and nitro- 
gen. By quench-ageing, it is understood that 
the material is quenched at a temperature 
whereby a certain constituent is taken into solu- 
tion in an amount greater than the solubility at 
normal temperature. The result of allowing to 
stand at normal temperature is to increase the 
hardness and tensile strength, and usually to 
reduce the toughness. Thus, the solubility of 
carbon in alpha iron is of the order of 0.04 per 
cent. at the Ac, point, and about 0.008 per cent. 
at room temperature. The view which has 
recently been expressed by J. A. Jones is that 
the carbon content has a controlling effect on 
the degree of quench-ageing occurring in low- 
carbon steels cooled rapidly from temperatures 
approaching the commencement of the Ac, point, 
irrespective of the method of manufacture and 
of the nitrogen content. The role of oxygen in 
regard to quench-ageing is very interesting. 
Davenport and Bain describe experiments on 
electrolytic iron respectively saturated with 
oxygen and reduced under hydrogen, and showed 
that in the absence of carbon there was an in- 
significant increase in hardness by ageing after 
quenching in either case, whereas 0.05 per cent. 
carbon steel, deoxidised by heavily treating with 
aluminium, aged very strongly. The author's 
own work indicates definitely that there is only 
a slight difference in the inerease in hardness 
on quench-ageing as related to degree of deoxi- 
dation, but if a steel is thoroughly deoxidised, 
toughness as represented by the Izod-impact test, 
is not reduced. This applies to both open-hearth 
and acid-Bessemer steel, and there is an appreci- 
able difference in the nitrogen content between 
these two types of steel. 

It is to be doubted, however, whether quench- 
ageing is of importance in welding, 
because it must be remembered that one requires 
to quench rapidly from a comparatively narrow 
range of temperature in order to develop the 
age-hardening properties, and data have not yet 

(Concluded on page 420.) 
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Have you tried 


RIXONS 
FOUNDRY PIG IRON? 


Rixons (W’bro’) is a Northamptonshire 
iron which gives economy with reliability, 
and is particularly suitable for electrical 
castings, light pipes, rainwater goods, 
builders’ hardware, stoves, grates, road- 
signs, manholes and similar products. It 
is produced solely for the open market. 


Full analyses of Rixons (W’bro’) Foundry 
Pig lrons, together with much data of use 
to the foundryman, are included in our Pig 
lron Handbook which we shall be pleased 
to send on request. 


Individual foundry problems are dealt 
with by our Metallurgical Service Depart- 
ment, and if required, a qualified metal- 
lurgist will visit your works vor a personal 
consultation. 


The Stanton Ironworks Company Limited, near Nottingham. 


The Largest Producers of Foundry Pig Iron (for sale) in Great Britain 
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Scaling of Steel 


INFLUENCE OF SULPHUR 


The First Report of the Alloy Steels Research 
Committee (Special Report No. 14), published by 
the Iron and Steel Institute for the Autumn 
Meeting held recently in Diisseldorf, contains a 
Report by Messrs. <A. Preece, G. T. 
Ricuarpson and Pror. J. W. Coss on ‘ The 
Scaling of Steels in Sulphur-Free and Sulphur- 
Containing Furnace Atmospheres.’’ The follow- 
ing is an extract. 

While the knowledge obtained from careful 
works observations on scaling has been of much 
assistance. to the steel worker, the difficulties 
encountered, under large-scale conditions, of con- 
trolling atmospheres with sufficient precision, and 
the practical impossibility of taking into account, 
one by one, all the variables concerned in this 
problem, have imposed’serious limitations to its 
effective solution by this means. 

In experiments at Leeds samples of the same 
mild steel were subjected to the action of 
different gaseous atmospheres either  con- 
ventionally ‘‘ neutral ’’ (i.e., containing no free 
oxygen or unburned gas), oxidising, or reducing, 
and the scaling was measured by the increase in 
weight of the test-piece in each case. The 
gaseous atmospheres were made to represent in 
essentials the products of combustion of the 
different fuels, solid, liquid, or gaseous, which 
might be used in furnaces. The results of these 
experiments have been published from: time to 
time by Cobb and his collaborators in the appro- 
priate journals. They stress the importance of 
sulphur dioxide and oxygen and to a less extent 
of steam and carbon dioxide in scale formation, 
and the large amount of combustible gas neces- 
sary for scale prevention. 

During this phase of the investigation, it was 
realised that an examination of the extent and 
mechanism of the gas attack as affected by the 
composition of the steels was necessary, and 
would probably yield useful information. It is 
this extension of the work which has received the 
support of the Alloy Steels Research Committee. 
It will deal with the behaviour of plain carbon 
and alloy steels at furnace temperatures in 
different atmospheres, and will begin with a 
special study of the influence of sulphur gases. 

The following investigations are planned: (1) 
The influence of the presence of SO, in the 
furnace atmosphere on the rate of scaling; (2) 
the manner in which sulphur is taken up by the 
metal, and its determination; (3) the influence 
on the scale and metal of varying the H,O and 
CO,, and also of adding CO or H, to atmospheres 
containing SO,; (4) the effect of the presence of 
SO, on the decarburisation of steels in different 
atmospheres, and (5) the determination of the 
composition and, as far as possible, the constitu- 
tion of the scales produced. Metallographic ex- 
amination will be an essential part of the scheme 
of examination projected. For the first com- 
parative experiments 1,000 deg. C. has been 
chosen as the temperature of treatment. 

The results forthcoming from the experiments 
which the present authors have so far carried out 
may be summarised thus: In atmospheres con- 
sisting of 80 per cent. N,, 10 per cent. CO,, 
10 per cent. H,O, and at a temperature of 
1,000 deg. C. it was found that: (a) The rate of 
scaling of plain carbon steels decreased pro- 
gressively as the carbon content of the metal 
increased, but when SO, was added to the 
atmosphere the rate of scaling rapidly increased, 
irrespective of the carbon content, of the metal. 
(b) The resistance to scaling conferred on the 
metal by the alloying element in a 4 per cent. 
silicon steel was rapidly destroyed when SO, was 
admitted to the atmosphere. This was also true 
for a 12 per cent. chromium and a 5 per cent. 
nickel steel, but with an 18 per cent. chromium, 
& per cent. nickel steel it was found that the 
resistance to scale formation in this atmosphere 
was unaffected by the addition of SO,. 
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Publications Received 


Alloy Metals Review. Vol. I. No. 1. Pub- 
lished by High Speed Steel Alloys, Limited, 
Ditton Road, Widnes, Lancashire. 

Mr. W. R. Barclay’s Presidential Address to 
the Institute of Metals dealt in much detail with 
the service that was rendered to industry by the 
development organisations of the producers of 
metal. Already copper, tin, nickel and 
aluminium are splendidly covered. It is in the 
natural order of things, therefore, that an im- 
portant firm like High Speed Steel Alloys should 
fall into line and produce a magazine devoted to 
molybdenum, tungsten, and vanadium, and their 
applications to industry. It helps in a large 
measure to complete the picture. This aspect is 
apparently assumed to be common knowledge, as 
there is no explanatory introduction of the aims 
and objects of the new publication beyond an 
inset in the first article. The review thus, quite 
correctly, starts off like an _ old-established 
periodical by printing an article on ‘‘ Sintered 
Metal Powders.’’ Other major articles are 
‘* Molybdenum Alloy Steels in Aero Engines ”’ ; 
The Influence of Manganese and Molybdenum 
Additions to Cast Iron,’’ by J. E. Hurst, and 
‘* Molybdenum and Tungsten in Magnet Steels 
and Alloys and Automobile Steels.’’ For a 
periodical of this description we attach great 
importance to the section devoted to abstracts, 
and in this first issue it certainly has been 
well done. Any reader desiring to be placed on 
the mailing list—an action which we strongly 
advise—should write to the publishers giving 
their name and address and the firm with which 
they are associated. 


Typical Microstructures of Cast Iron (incluting 
Malleable Cast Iron). (Series U1). Pub- 
lished by the Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester. Price 2s. 6d. post free. 

This unique collection of photomicrographs has 
been assembled by the appropriate sub-com- 
mittees of the Institute of British Foundrymen. 
Information is given initially on the polishing 
and etching of specimens for microscopic exami- 
nation. The system followed has been to print 
on the right-hand side of the book a typical 
microstructure with a note as to whether or not 
the section has been etched, and the magnifica- 
tion, whilst on the left a full description is given 
of the micro-constituents which are present. In 
this way twenty-three structures are included. 
To our mind, this supplemented by Series | 
forms a collection of data which no progressive 
foundry can afford to be without. This type. of 
service is very much appreciated by the foundry 
industry and is unique so far as British scientific 
institutes are concerned. 


Modern Gas Equipment for Laboratories. Pub- 
lished by the British Commercial Gas Asso- 
ciation, 28, Grosvenor Gardens, London, 
S.W.1. 

A real service has been given to industry by 
the publication of this bulletin, No. 9, and it 
should be acquired by every foundry having its 
own laboratory services. We are very familiar 
with laboratory apparatus in general, but we 
admit that several new items are shown among 
the fifty or more illustrations which we feel 
sure will be a distinct novelty for many chief 
chemists. 


THe Executive ComMitree of the Federation of 
British Industries has approved the formation of 
a China Committee. The committee, the chairman 
of which is Lt.-General Sir George Macdonogh 
(Asiatic Petroleum Company, Limited), includes Mr. 
A. McKinstry (managing director, Babcock & Wil- 
cox, Limited); Mr. Julian I. Piggott, C.B.E. 
(British Steel Export Association); Lt.-Col. R. K. 
Morcom, C.B.E. (deputy chairman, Belliss & Mor- 
com, Limited); and Mr. R. S. Rowell (director, 
R. & W. Hawthorn Leslie & Company, Limited), 
who are well-known in the foundry industry. 
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Welding of Steel 
(Concluded from page 418.) 


been produced showing that quench-ageing is, in 
fact, a danger in welding. It is, however, a 
matter which should continue to be borne in 
mind, particularly as the carbon content of weld 
metal is often in the region of 0.05 to 0.07 per 
cent., which is readily susceptible, given the 
critical conditions of treatment. 

It is well recognised that if mild steel is 
strained by cold work, the toughness, as judged 
by the impact value, is reduced, and further, 
that if following this cold work the steel is re- 
heated to about 250 deg. C., or the steel is 
allowed to stand in the strained condition at 
room temperatures for some months, this 
embrittlement is still further developed. The 
influence of composition on this phenomenon has 
been examined, and particular reference to the 
influence of phosphorus was given by Bolsover 
in’ 1929. One predominant factor minimising 
strain-age-embrittlement is the degree of oxida- 
tion. It is true that this observation is based 
mainly on deoxidation under circumstances which 
would also promote the production of fine-grained 
steel, and these two factors have not as yet been 
separated. It was shown, however, that a 0.09 
per cent. carbon steel treated under standard 
conditions of straining, 15 per cent., and re- 
heated for 30 min. at 250 deg. C., had the 
impact value reduced from 94 to 16, when the 
grain size was 3, whereas the impact value fell 
only from 95 to 85 for the same steel when the 
grain size was 8, the finer grain having been 
obtained by treating the steel with aluminium. 
Briefly, the carbon content is the factor pri- 
marily controlling the degree of hardening, pro- 
duced in quench-ageing. The embrittlement 
which normally accompanies this increase of 
hardness can be almost entirely eliminated in the 
case of steel having a fine inherent grain size, 
which is associated with the degree of oxida- 
tion. It has further been shown that quench- 
age-hardening can be completely eliminated by 
the introduction of titanium. The degree of 
strain-age-embrittlement appears to be linked up 
definitely with the degree of oxidation, although 
it is well recognised that other elements, par- 
ticularly phosphorus, have an important effect 
on this phenomenon. Further, while it is impor- 
tant to differentiate between quench-ageing and 
strain-ageing, the degree of embrittlement 
accompanying both quench-ageing strain- 
ageing appears definitely to be controllable by 
the degree of deoxidation. 


Notes from the Branches 


Middlesbrough Branch :—A visit to the works 
of Cochranes (Middlesbro’) Foundry, Limited, 
Ormesby Ironworks, Middlesbrough, was made 
on November 20, when about 150 members and 
friends took part. 

The visitors were welcomed by Mr. H. A. 
Taylor, general manager, and Mr. Chamberlain, 
works manager, and were conducted through the 


spun-pipe foundry, which was decribed in 
the June 25 issue of THe Founpry Trape 
JOURNAL. Other departments were also in- 
spected. Afterwards the members were enter- 


tained by the management, who were thanked 
by Mr. H. E. Woolley (Branch-President) and 
Mr. J. K. Smithson (Senior Vice-President). 
Mr. H. A. Taylor responded. 


AN ADDITION to the industries of Dundee under- 
lies the announcement of the registration of a private 
company styled Rissik, Long & Company, Limited, 
Princes Street Works, Dundee. The company is to 
engage in the manufacture of electrical apparatus. 
The capital is £25,000. The new business is an 
attempt to bring to Scotland some of the lighter 
engineering manufacturing industries that are at 
present largely confined to England. 
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FOR STRONG CASTINGS WHICH MACHINE PERFECTLY 


WHY WORKINGTON IRONS EXCEL. . POINT No. 5 


HIGH MANGANESE 


PERMITS 
THE USE OF COKE WITH HIGHER SULPHUR 
| mmeue> OR THE ADMIXTURE OF MORE SCRAP... 


\ The high manganese content which may be obtained in Workington a 
Irons permits the use of coke with higher sulphur, or the admixture of 
COMPANIES LTD more scrap, as it acts as a scourer or cleanser. 
The additional manganese promotes sulphur elimination, also reduction 
of oxides in the cupola melt, thus producing sound castings. 
The normal manganese content of Workington Irons is 0:30°, to 1-0°, 


but special high manganese iron is supplied with manganese increasing 
by one half per cent. up to 3-5%. 


WORKINGTON IRON AND STEEL COMPANY, WORKINGTON, CUMBERLAND 
. Branch of The United Steel Companies Limited 
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The Week’s News in Brief 


Trade Talk 


BirmMinGHam Eecrric Furnaces, Limitep, are 
making a fifth extension to their works at Tyburn 
Road, Erdington, Birmingham. 

Dorman, Lona & Company, Lriuirep, have re- 
started a blast furnace on hematite at their Cleve- 
land Works, Middlesbrough. 

PRODUCTION AT THE NEW copper-smelting works of 
Capper, Pass & Son, Limited, of Bristol, at Melton- 
on-Humberside, near Hull, is expected to begin next 
June. 

Tne Cottness Iron Company, Limirep, has re- 
ceived « contract for fifty-four cast-steel wheel 
centres for the Bombay, Baroda & Central Indian 
Railway 

THe Crosstey Premier ENGINES, Limitep, Sandi- 
acre, Derbyshire, have built a 3,000 h.p. horizontal 
Diesel engine, for the Jerusalem Electric and Public 
Service Corporation. 

ScHNEIDER ET Cre report a net profit to April 30 
last of 20,200,000 fes. after amortisation, as against 
20,676,000 fcs. in the previous year. A dividend of 
80 fcs. per share is recommended. 

Davy Bros., Limrrep, of Sheffield, who at the 
present time are completing an extension to their 
engineering shops at Darnall, have now decided to 
double the area of the new shops. 

THe GERMAN iron and steel controller has for- 
bidden the use of cast iron castings for the manu- 
facture of shop signs, floor plates, pillars, lamp- 
posts and ornaments for house decoration. 

THE PARTNERSHIP previously existing between (Mr. 
J. Kelly and Mr. Chas, Cleaver, who own the Wal- 
worth Foundry, 237, Walworth Road, London, 
S.E.17, has recently been incorporated as a limited 
company, under the style of Kelly & Cleaver, 
Limited. 

ALEXANDER StTepHEN & Sons, Limirep, Glasgow, 
have received an order for a 14,000-ton luxury liner 
from the P. & O. Steamship Company, Limited. 
The company will supply the machinery, which will 
consist of single-reduction geared turbines with 
water-tube boilers. 

Sxopa Works, the Czech armament firm, has in- 
creased its share capital from 200,000,000 to 
220,000,000 cr. in order to extend its plant. Con- 
trol of Skoda has now passed from the French 
Schneider-Creusot group to Czech holders, who have 
also acquired shares in the Roumanian armament 
factories. 

A JOINT MEETING between the Chemical Engineer- 
ing Group and the British section of the Society of 
Chemical Industry will be held in Bristol on 
December 2. In the afternoon a works visit will be 
made and in the evening a Paper, ‘‘ Some Alloy 
Cast Irons of Interest in Chemical Engineering,”’ 
will be read by Dr. L. B. Pfeil, A.R.S.M. 

Tue Povis# iron and steel works, Huta Bankowa, 
a subsidiary of the Schneider-Creusot concern, re- 
port a net profit of 467,755 fcs., after 3,619,300 fes. 
depreciation, in the year ended June 30, against 
263,285 fes. after 1,472,000 fcs. depreciation in the 
previous year. The whole of the profit has been 
added to the credit balance, which now totals 
3.492.850 fes. 

WITH THREE EXCEPTIONS, all the unions engaged 
in the shipbuilding and engineering industries are 
embraced in the Confederation of Shipbuilding and 
Engineering Unions, and it was reported at the 
quarterly meeting of the Confederation at York 
last week that the membership is 1,258,597. It was 
also stated that steps were being taken to induce 
the three outside unions to join. 

Epcar ALLEN & Company, Imperial 
Steel Works, Sheffield, have installed five new 
machines in the light plating shop of their machi- 
nery department, to facilitate production of crush- 
ing and grinding machinery and the like. These 
machines are an electric spot welder, an angle crop- 
ping machine, angle bending rolls, plate bending 
rolls, and a plate guillotine machine. 

Duncan Stewart & Company, Limitep, London 
Road Tron Works, Glasgow, have received an order 
for a 6,000-ton forging press, which is to be in- 
stalled at the Parkhead Works of William Beard- 
more & Company, Limited. Government depart- 
ments have also placed orders with the firm for two 
1,500-ton and one 1,200-ton high-speed forging 


presses and a double 1,000-ton hydraulic press for 
forging aeroplane propellors. 


Tue or Duptey, chairman of the British 
Iron and Steel Federation and President of the 
British Cast Iron Research Association, addressed 
the Royal Philosophical Society of Glasgow on 
November 18. He said the prominence given to the 
reorganisation of the iron and steel industry might 
imply that the industry was in need of reorgani- 
sation as a result of inefficiency. Those familiar 
with the facts knew that was not so; in co-opera 
tive organisation the iron and steel industry of this 
country had been a pioneer. Lord Dudley said that 
during the period of 1921-31 the National Federa- 
tion of Iron and Steel Manufacturers gave continu- 
ous consideration to collective organisations, many 
of which had been established on a permanent basis 
during the last three years. The record of the 
industry during this period was one of industrial 
statesmanship, of which they had every reason to 
be proud, and it was that policy which the Federa- 
tion was still pursuing. 


Contracts Open 


Grange, November 30.—300 yds. of 6-in. dia. 
concrete-lined spun-iron pipes, together with a 
quantity of cast-iron special fittings for 9-in., 7-in., 
bin., 4-in. and 3-in. water mains, for the Urban 
District Council. The Surveyor, Council Offices, 
Grange-over-Sands. 


London, N., December 2.—Steel street lamp 
columns, for the Islington Borough Council. The 
Borough Electrical Engineer, 373-5, Holloway 
Road, N.7. 


Lymington, December 7.—2,000 yds. of spun-iron 
water mains from 10-in. to 7-in. dia., for the Town 
Council. Lemon & Blizard, engineers, Lansdowne 
House, Castle Lane, Southampton. (Fee £3 3s., 
returnable. ) 

Maldon, December 14.—1,674 yds. of 4-in. and 
one mile 208 yds. of 3-in. dia. spun-iron pipes, 
for the Rural District Council. Mr. W. Almond, 
engineer, 6, Market Hill, Maldon, Essex. 

West Hartlepool, December 1.—Metal castings, for 
the Town Council. Mr. F. Durkin, borough engi- 
neer, Municipal Buildings. 


Company Reports 


Stewarts and Lloyds of South Africa, Limited.— 
Dividend at the rate of 6 per cent. per annum on 
the first cumulative preference shares for the half 
year to December 31. 

Dorman, Long & Company, Limited.—Dividend of 
6 per cent. on the ordinary shares for the year to 
September 30 last. This involves a similar extra 
payment on the preferred ordinary, making 14 per 
cent. on those shares. 

Whitehead iron & Steel Company, Limited.— 
Profits for the half-year to September 30 amount 
to £132,600, subject to audit, after providing for all 
charges and setting aside £10,000 for depreciation 
and £22,500 as provision for income tax. An 
interim dividend is declared of 124 per cent. 

Samuel Osborn & Company, Limited.—Profit for 
year ended July 31, after providing for depreciation, 
bad and doubtful debts, and income tax, £39,763; 
brought in, £31,955; dividends on the preference 
shares, £7,183; interim dividend of 2} per cent. on 
the ordinary shares, £5,585; final dividend of 10 per 


cent., making 124 per cent., £22,495; carried for- 
ward, £36,455. 


New Companies 
(From the Register compiled by Jordan & Sons, 
limited, Compan Registration Agents, 116 to i118, 


Chancery Lane, London, W C.2.) 


Kelly & Cleaver, Limited, 237, Walworth Road, 
London, 8.E.17.—Capital, £3,000. Iron and brass 
founders, etc. Directors: J. J. Kelly and C. Cleaver. 

Webbmetising, Limited. — Capital, £1,000. To 
acquire patents and to carry on the business of 
treating and working metals, alloys, etc. Sub- 
scribers: S. E. Penhallow, 497, Commonside East, 
Mitcham; E. H. Wiseman. 
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Personal 


Lr.-Cot. Witt1am H. Wiccan has accepted a seat 
on the board of W. & T. Avery, Limited. 

Sm AusTeN CHAMBERLAIN has joined the board 
of the General Electric Company, Limited. 

Mr. J. T. Baxer, President of the Sheffield 
Branch of the National Union of Foundry Workers, 
has been elected national organiser for the Union. 

Mr. F. W. Bowpen, district engineer at Middles- 
brough for the General Electric Company, Limited, 
was installed as President of the Cleveland Institu- 
tion of Engineers on November 16. 

Mr. W. Tuomson, foreman pattern-filer, and 
Mr. P. McCulloch, of the enamelling shop depart- 
ment, have received presentations on the occasion of 
their retirement from the employment of the Fal 
kirk Tron Company, Limited. 

Mr. L. CHAPMAN, managing director of William 
Jessop & Sons, Limited. Sheffield, has been elected 
to fill a vacancy on the British side of thea executive 
council of the Russo-British Chamber of Commerce. 
(Mr. Chapman is President of the Crucible Steel 
Makers’ Association. 

Str Cec L. Bupp and Messrs. A. Gaopin, F. 
Pisart, J. LeeMaANs and EpGar have been 
re-elected directors of the Société Génerale Métal- 
lurgique de Hoboken, and Lorp SToneHAvEN has 
been newly appointed a director in place of Sir 
Robert Williams, who has resigned. 

THe Nicket Company, Limitep, has 
appointed Mr. Ivon A. Bailey as general manager 
of the company’s Clydach refinery. For the past 
five years, Mr. Bailey has been general manager of 
Henry Wiggin & Company, Limited, Birmingham. 
a subsidiary of the Mond Nickel Company, Limited. 

Cot. Murray-Wuire, director of British Timken 
S.A. (Pty.), Limited, will arrive in England on 
December 14 from Johannesburg. This is his first 
visit to this country since the inception of the 
South African company of British Timken, Limited. 
and he will stay in this country for several months. 

Mr. ANDREW Brrcuatt has resigned his position 
as assistant managing director of Peglers, Limited, 
of Doncaster, owing to indifferent health. Mr. A. 
Crow THerR (chief metallurgical chemist), Mr. C. M. 
SmitH (works manager), and Mr. A. H. Smiru 
(assistant commercial manager, London depét) have 
joined the board. Mr. A. Ettis, who has been 
assistant managing director with Mr. A. Birchall, 
will continue in that position. 


Forthcoming Events 


Institute of British Foundrymen 


NOVEMBER 28. 

Bristol Section :—‘Gates_ and Risers,” Paper by §&. 
Southcott. at the Merchant Venturers’ Technical 
College, Bristol, at 6.30 p.m. 

DECEMBER 2. 

London Branch :—Joint meeting with Institute of Metals 
(London Section) : ‘“‘Some Impressions of Industry in 
the U.S.S.R.,” paper by W. T. Griffiths, M.Sc., at the 
Charing Cross Hotel, London, W.C.2, at 8 p.m. 

DECEMBER 3. 

East Anglian Section:—‘Some Simple Founding Prin- 
ciples,” Paper by_A. J. Richman, at the Lecture Hall, 
Central Library, Ipswich, at 7.30 p.m. 

Sheffield Branch :—‘‘ The Planning and Progress of Foun- 
dry Operations,” Paper by Comdr. T. Glenny, at the 
King’s Head Hotel, Sheffield, at 7.30 p.m. 

DECEMBER 4. 

Branch :—“ Bronze Castings,” Paper by 
E. J. L. Howard at the James Watt Memorial Insti- 

tute, Great Charles Street, Birmingham, at 7.30 p.m. 

Wales and Monmouth Branch :—Paper by H. G. Schenk. 
at the Y.M.C.A., Llanelly, at 6.30 p.m. 


DECEMBER 5. 


— Section :—‘ Non-ferrous Problems,” Paper by 


. Dunleavy, at the Technical College, Monks Road, 
Lincoln, at 7 


.m. 

Lancashire Branch :—“* Developments in the Production of 
Ingot_ Mould Castings,” Paper by R. Ballantine, at 
the Engineers’ Club, Albert Square, Manchester, at 


4 p.m. 

Wales and Monmouth Branch :—Paper by H. G. Shenk, at 
University College, Newport Road, Cardiff, at 
6.30 p.m. 

DECEMBER 2 


Burnley Section :—‘ The Melting of Steel in Small Foun- 
dries,” Paper by Dr. E. Gregory, M.Sc., F.I.C., at the 
Municipal College, Ormerod Road, Burniey, at 7.15 p.m. 


The Institute of Vitreous Enamellers 
DECEMBER 3. 


Midland Section :—‘‘ Lighting Rauipment for Vitreous 
Enamelling Plants,” weer by H. H. Long, at the 
Chamber of Commerce, New Street, Birmingham, «t 


7.30 p.m. 
Northern Section :—‘‘ Millroom Practice,” Paper by B. 3. 
Kent, at the Queen’s Hotel, Manchester, at 7.30 p.m. 
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igh speed 

grinder, engaged on man- 
se steel castings in the 
. These machines, 


24x3 ins. and 
x 2) ins., are designed to take 
Il advantage of the fast cutting _ 
bilities of the latest Bake- 


35 YEARS EXPERIENCE INTHE MANUFACTURE OF GRINDING MACHINES. 


Supplied to any 
specification between 
limits of 2°00 and 3°50% 
Carbon and and 
3°50% Silicon 


4 


BLE CASTINGS OF ALL DESCRIPTIONS “end ACTUAL ANALYSIS 
CERTIFICATES ARE 


AVAILABLE WITH 


@ Typical Cylinder Pig Iron Specification EACH DELIVERY 


TOTAL CARBON- - 2-70% 
SULPHUR - + -06% 
PHOSPHORUS - -40% 
@ Typical Malleable Pig Iron Specification 
TOTAL CARBON - = 
MANGANESE - -50% 
SULPHUR - © «© -05% 
PHOSPHORU6 - -06% 
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Raw Material Markets 


Consumers in the iron and steel industry continue 
to require all the material that they can procure, 
aud deliveries into consumption are heavy. Many 
works are operating on a day-to-day basis, and they 
rely solely on the tonnages that producers are able 
to despatch to them. Prices are unchanged, but 
there are numerous factors that indicate advances, 
when the question comes up for consideration. 
Primary costs of steel will be raised under the 
railway freight rebate proposals with regard to the 
transport of blast-furnace materials. Export  busi- 
ness is not active. 


Pig-lron 


MIDDLESBROUGH.—Much concern is felt by 
merchants in this area with regard to the refusal 
of producers to release supplies for export purposes. 
However, makers state that as long as home users’ 
requirements are short it is their duty to attend 
to home needs first. It is expected that the output 
of pig-iron will be enlarged before the end of the 
year by the putting into blast of two additional 
furnaces. Much of this extra tonnage, however, 
will be taken up immediately by local steelworks, 
and so the general position will be little affected. 
Current prices are nominal, No. 3 Cleveland G.M.B. 
being quoted at 75s. per ton in the Middlesbrough 
and Falkirk areas, 77s. on the North-East Coast, 
and 78s. on Clydeside. 

Firm conditions continue to prevail in the 
hematite market. Although another furnace making 
hematite was started up this week, there will be 
little relief, as a furnace was recently stopped 
on the West Coast, and much of the demand from 
that source has been transferred to the East Coast. 
There has been no change in prices, but premiums 
continue to be paid and an increase in quotations 
appears inevitable. 


LANCASHIRE.—A fair demand continues to be 
experienced for all grades of pig-iron in this area. 
Many producers of Northamptonshire material are 
off the market entirely. Deliveries against existing 
contracts are very heavy and most consumers have 
sufficient orders to enable them to _ operate 
to capacity. Offers of Staffordshire and Derbyshire 
No. 3 foundry iron, for delivery in the Lancashire 
price zone, are on the basis of 83s. per ton, with 
Northamptonshire at 81s. 6d., and Derbyshire forge 
iron at from 78s. to 80s., according to the class of 
consumer. Some heavy tonnages of hematite are 
being regularly taken up. West Coast material is 
quoted on the basis of 93s. 6d. and East Coast at 
93s., including delivery and subject to 5s. rebate. 
Scottish iron is at 93s. 6d., delivered equal to 
Manchester. 


MIDLANDS.—Producers of Northamptonshire pig- 
iron are non-sellers at the present time, as supplies 
are very short and deliveries under existing con- 
tracts are having to be carefully rationed. The 
light-castings trade are most affected by the present 
position. The official price is still 77s. 6d. per 
ton, but were any sales made a premium would 
certainly be demanded. The price of Derbyshire 
iron is 80s., but a 5s. premium is in operation. 
Supplies are obtainable up to the end of the first 
quarter, but buyers would willingly buy further 
ahead if that were possible. There has been no 
change in the quotations for the special-quality 
irons, but advances are expected to be made as 
soon as other price changes are effected. Meantime, 
there is a good inquiry and prices are as follow: 
Medium-phosphorus iron, 87s. 6d. to 90s.; low- 
phosphorus, 92s. 6d. to 100s.; Scottish, around 
97s. 6d.; and refined iron, £6 5s. to £7 10s. per ton, 
delivered South Staffordshire. Considerable diffi- 
culty continues to be experienced by consumers of 
hematite in obtaining fresh business, as_ several 
makers are quite off the market, while others stipu- 
late a premium when entering into any further 
commitments. In almost every case makers have 
sold their entire output up to the end of February, 
which is as far as they are disposed to negotiate. 
Prices’ are nominal at £4 17s. for West.Coast mixed 
numbers, £4 16s. for East Coast No. 3, and 
£4 15s. 6d. for Welsh mixed numbers, delivered to 
stations in this area. 


SCOTLAND.—A considerable amount of forward 
business has recently been transacted, and the 
market remains firm. 


Prices are officially un- 


altered, but 5s. premiums are being demanded over 
and above the standard rates. No. 1 foundry is 
quoted at 81s. 6d. and No. 3 at 79s. f.0.t. furnaces. 
Prices of No. 3 Cleveland iron are also unchanged 
at 75s. f.o.t. Falkirk and 78s. f.o.t. Glasgow. The 
light-castings founders are very active, and are 
taking up heavy tonnages against existing contracts. 
Hematite is in short supply, and local steelworks are 
only able to secure tonnages much below their re- 
quirements. Prices of steel-making irons are un- 
changed at 85s. 6d., less 5s. rebate, for mixed 
numbers, East Coast, West Coast and Scottish 
hematite; basic, British and Indian, 75s., less 5s. 
rebate, all f.o.t. steelworks. 


Coke 


As had been generally expected for some time, 
prices of foundry coke have been advanced. It is 
further anticipated that still higher quotations are 
likely to rule after the turn of the year. For 
delivery to Birmingham and district, best Durham 
coke is now quoted at from 42s. 6d. to 45s., and 
Welsh from 41s. 6d. to 54s. per ton. 


Steel 


Busy conditions continue to rule in the British 
steel market and the producers are hard pressed 
to meet the demand, notwithstanding the record 
production of steel, says the official report of the 
London Iron and Steel Exchange. The system of 
rationing which has been adopted extensively by 
the manufacturers has only partially met the situa- 
tion, and in some departments consumers complain 
of the difficulty of placing orders for execution by 
the dates required. Business in semi-finished steel is 
only limited by the inability of the manufacturers to 
accept fresh orders, and most of the works are 
booked up well into the opening months of 1937. 
The demand for all kinds of finished steel materials 
is of record proportions, and although efforts are 
being made to distribute the production equally 
among the consuming branches of the trade, there 
are reports of engineering jobs having been held up 
owing to the lack of steel. With the pressure of the 
home demand so severe, few of the makers are 
anxious to accept orders for oversea delivery for the 
time being. 


Scrap 


Prices display a rising tendency on the Cleveland 
market, and the demand continues to be heavy. 
For delivery to Tees-side works, the price of heavy 
steel scrap is still 60s. per ton, but forward business 
is not easy to transact at this level. Machinery 
cast-iron scrap is at 67s. 6d. and heavy foundry 
metal at 65s., an excellent demand being received for 
both these qualities. Supplies of clean light cast 
iron are becoming quite scarce, but the price is un- 
changed at 53s. All qualities of scrap are well 
inquired for on the Midland market. The price of 
heavy steel in furnace sizes is 53s. 6d. to 55s., the 
latter for large parcels. Heavy unsheared wrought 
iron is at 65s. to 67s. 6d. Heavy machinery in 
handy sizes is at 72s. 6d., good heavy pipe and 
plate at 67s. 6d., and clean light at 55s. Short, 
heavy steel, suitable for use in the foundries, is at 
65s. to 67s. 6d. per ton, delivered works. _ Satis- 
factory conditions continue to prevail on the Scottish 
market, where the prices quoted are firm. Imported 
material is on a steadily decreasing scale.  First- 
quality heavy steel scrap is at 57s. 6d., with heavy 
basic, or heavy iron and steel scrap mixed, at 
h2s. 6d. Good, clean, heavy, machinery cast-iron 
scrap is firm at 70s. for material not exceeding 
1 ewt., while heavy ordinary cast-iron scrap, to 
the same specification, is quoted around 65s. per 
ton, delivered f.o.t. consumers’ works. 


Metals 


Copper.—The tone of this market continues to 
be quite sound. There has been a pronounced decline 
in new business, but this is almost entirely due 
to the cessation of speculative movements. Con- 
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sumption is reported to have been well maintained. 
Business during this month in the United States 
has again been very heavy, but it is unlikely that 
the high turnover of the previous month will be 
equalled. 

Daily market prices :— 

Cash.—Thursday, £44 10s. to £44 12s. 6d.:; 
Friday, £44 5s. to £44 6s. 3d.; Monday, £44 10s. 
to £44 12s. 6d.; Tuesday, £44 5s. to £44 6s. 3d.- 
Wednesday, £43 16s. 3d. to £43 18s. 9d. 

Three Months.—Thursday, £44 17s. 6d. to 
£44 18s. 9d.; Friday, £44 12s. 6d. to £44 13s. 9d. 
Monday, £44 17s. 6d. to £44 18s. 9d.; Tuesday, 
£44 12s. 6d. to £44 13s. 9d.; Wednesday. 
£44 ds. to £44 6s. 3d. : 


Tin.—The demand has been only moderate durin 
the past week. It is reported that the supply posi 
tion has become rather more favourable, but su; 
plies for near delivery are still stringent. An ay 
of uncertainty still prevails and it is difficult to 
regard the future with any degree of certainty. The 
high prices at present ruling in the United States 
are acting as a deterrent to new business and con 
sumers are remaining out of the market. In repl) 
to a question by Mr. Grenfell in the House of Con 
mons as to whether his attention had been calle! 
to the rise in the price of tin, and whether, havin, 
regard to the considerable additional cost involve: 
to the tinplate industry, he would authorise a 
inquiry into the operations of the Tin Contro| 
Board with a view to the maintenance of supplies 
at reasonable and steady prices, the President oj 
the Board of Trade said that after consulting the 
Secretary of State for the Colonies, he saw no neces 
sity for an inquiry of the kind suggested. The Inte 
national Tin Committee had recently announced 
further increase in the export quotas of the produ 
ing countries, and since then the price of tin had 
declined. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £233 10s. to £233 15s.; Friday, 
£232 15s. to £233; Monday, £231 10s. to £231 15s. : 
Tuesday, £232 15s. to £233 5s.; Wednesday. 
£233 5s. to £233 10s. 

Three Months.—Thursday, £232 15s. to £233: 
Friday, £232 5s. to £232 10s.; Monday, £231 to 
£231 5s.; Tuesday, £232 5s. to £232 15s.; Wednes 
day, £233 to £233 5s. 


Spelter.—There is little of interest to report in 
the condition of this metal, which remains fairly 
active. Brass-consuming industries continue to be the 
most prominent users of the metal. Firm conditions 
are reported from the United States, where the 
price has been increased by 10 points to 0.05 cents 
per lb. East St. Louis. Speaking at the annual 
meeting of the Imperial Smelting Corporation on 
Thursday of last week, Sir Robert Horne dealt with 
the necessity for Government support of the zinc 
industry in this country. Sir Robert pointed out 
that the Balfour Committee after the war declared 
that it was a key industry and essential to the 
safety of the country, but notwithstanding this 
declaration the industry was the victim of a neg- 
lect which had made it unprofitable to maintain. 
Regarding the future, he said that if he could anti- 
cipate adequate safeguards for the zinc industry. 
he would be justified in saying the outlook was 
good. 

Official quotations were as follow :— 

Ordinary.—Thursday, £16 7s. 6d.; Friday. 
£16 18s. 9d.; Monday, £16 17s. 6d.; Tuesday. 
£16 18s. 9d.; Wednesday, £16 17s. 6d. 


Lead.—Although most users of this metal appeai 
to be well covered for supplies, there has been a 
very firm tone in the market. The weekly market 
report issued by Brandeis, Goldschmidt & Company. 
Limited, states that ‘‘ there has been a further 
sharp upward movement in the price of this metal. 
which has been accentuated by speculative purchases. 
The backwardation has again reappeared, which 
shows how keen is the demand for prompt metal. 
In view of the continued demand for industrial and 
armaments purposes, it is at present uncertain when 
the reaction will take place, particularly as addi- 
tional production is not yet available. In the United 
States the market has also been very strong, and 
the price has been advanced further to 5.20 cents 
per 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £22 10s.: 
Friday, £22 16s. 3d.; Monday, £23 13s. 9d.; Tues- 
day, £23 8s. 9d.; Wednesday,. £23 3s. 9d. 
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ORDER NOW 


CUPOLA LININGS for Christmas Repairs 


Our Works are now ready to handle production of Cupola Linings FIREBRICKS 

of every type to be delivered in time for your Christmas needs. suitable for 
We particularly recommend our customers to order their require- Cupola Linings ‘ 
ments in good time to avoid any possibility of disappointment in 1—GLENBOIG a 
delivery. We manufacture Linings in Scottish, Sheffield and cients a 
Stourbridge Qualities, to suit different Cupola conditions. — ' 7 


Manufactured from the famous 
Glenboig Fireclay, this fire- 
brick has enjoyed a world wide 
reputation for almost a century 


Low porosity is essential in the 
case of furnace linings subjected 
to abrasive forces and to slag 
action, and in this respect White 
Carr Firebricks have proved 
to be particularly valuable 


Since 1916 Dykehead bricks have 

been enjoying an ever increasin: 

reputation for uniformity o 
fine quality 


4—STOUR 


Stour firebricks are capable 
of withstanding very high 
temperatures without melting 
or splitting and where sudden 
changes of temperature have 
to be contended with, are 


unsurpas: 


* Please address enquiries to the nearest Office : 


GENERAL REFRACTORIES LTD. 


Telephone : } Telegrams : be 
Sheffield 31113 (6 lines) GENEFAX HOUSE, SHEFFIELD, 10 ‘Gen efax Sheffield 


: : MIDDLESBROUGH OFFICE: 
LONDON OFFICE: SCOTTISH OFFICE: MANCHESTER OFFICE: SOUTH WALES OFFICE: 
Russell House, 156, St. Vincent Street, 9, Albert Square, 11, Wind Street, ~*~ vy ee i 
Adelphi, W.C.2 Glasgow Manchester, 2 Swansea 
Telephone : Temple Bar 7361 Telephone: 5250 Telephone: Blackfriars 6130 Telephone: 3680 
Telegrams: Telegrams: Telegrams: Telegrams: 


** Genefax, Rand-London "’ ** Genefax, Glasgow "’ ** Genefax, Manchester ’’ ** Genefax, Swansea "’ 
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COPPER 
£ s. d. 
Standard cash 4316 3 
Three months 44 5 0 
Electrolytic 48 10 0 
Tough ae 4710 0 
Best selected 48 0 0 
Sheets ar 7170 0 
India oe 568 0 0 
Wire bars .. 49 5 0 
Ingot bars .. 49 5 0 
Off. av. cash, Oct. -. 41 0 45% 
Do., 3 mths., Oct. .. 41 3104; 
Do., Sttimnt., Oct. .. 41 0 54 
Do., Electro, Oct. .. 4510 6%; 
Do., B.S., Oct. .. 46 010 
Do., wire bars, Oct. .. 4515 1,4 
Solid drawn tubes ae 113d. 
Brazed tubes 113d. 
Wire 74d. 
BRASS 
Solid drawn tubes 104d. 
Brazed tubes 124d. 
Rods, drawn 94d. 
Rods, extd. or rlld. 53d. 
Sheets to 10 w.g. 8§d. 
Wire ‘ 84d. 
Rolled metal ‘ 84d. 
Yellow metal rods 54d. 
TIN 
Standard cash 233 5 0 
Three months 233 0 0 
English 283 0 
Bars. . .. 235 10 0 
Straits .. 235 10 O 
Australian 233 5 0 
Eastern... 233 7 6 
Banca (nom.) 235 5 0 
Off. av. cash, Oct. 201 7 33 
Do., 3 mths., Oct. 199 2 0.9, 
Do., Sttlmt., Oct. . 201 6 99 
SPELTER 
i 1617 6 
Remelted 1415 0 
Hard 13 15 0 
Electro 99.9 18 17 6 
English. 1715 0 
India 1415 0 
Zinc dust 2010 0 
Zinc ashes . 
Off. aver., Oct. 1413 103} 
Aver. spot, Oct. .. -. Ml 0% 
LEAD 
foreign Ppt ic 
English 25 5 
Off. aver., Oct... -- 18 8 233 
Aver. spot, Oct. .. -- 18 8 11 
ALUMINIUM 
agg £100 to £105 
1/3 to 1/4 lb. 
Sheet and foil 1/2 to 1/4 lb. 


ZING SHEETS, &c. 


Zinc sheets, English 26 5 0to26 15 0 
Do.,V.M. 26 5 0to2615 0 
Rods 28 10 


ANTIMONY 
English 67 10 0 to 68 10 0 
Chinese, ex-whse. .. 
Crude, c.i.f. 26 0 0 


QUICKSILVER 
Quicksilver 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


145 0 


Ferro-silicon— 

45/50% .. lL O0tol2 O 
15% .. 16 2 6tol7 7 6 
Ferro-vanadium— 

35/50% .. Va. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, November 25, 1936) 


Ferro-molybdenum— PIG-IRON 
70/75% carbon-free 4/6 Ib. Mo. N.E. Coast (d/d Tees-side area)— 

Ferro-titanium— 

Ferro-phosphorus, 20/25% £21 to £22 » No.8 75/— 

Ferro-tungsten— » No.4 
80/85% .. Ib. Forge No. 4 

Tungsten metal powder— Hematite No.1 .. 
98 /99%, 3/3 Ib. Hematite M/Nos. .. 85/- 

Ferro-chrome— 

2/4% car. 33 N.W. Coast— 

4/6% car. 21 10 Hem. M/Nos. d/d Glas. .. 85/6* 

6/8% car. 21 0 aid 97/-* 

8/10% car. 21 0 0 Malleable iron d/d Birm... —_125/- 
Ferro-chrome— 

Max. 0.5% car. ». 22 Staffs No. 4 forge .. 77/- 

70%, carbon-free : 94d. lb. » _ No. 3 fdry. 80/- 

Nickel—99.5/100% to £205 Northants forge .. 74/6 

“F” nickel shot .. ..£184 0 0 »  fdry. No. 3 77/6 

Ferro-cobalt, 98/99% .. 7/3 lb. fdry. No. 1 80/6 

Metallic chromium— Derbyshire forge .. 77/- 
96/98% ° 2/5 lb ” fdry. No. 3 80/- 

Ferro-manganese— fdry. No, 1 83 /- 
76/80% loose £1115 Otol2 5 O 
76/80% packed £12 15 Oto 13 Scotland— 

76/80% export £10 15 

94/96%, carbon-free 1/3 Ib. 
Per ton unless otherwise stated, F kirk 
basis 2-ton lots. ” 
Scottish hem. M/Nos, d/d 85/6* 
HIGH-SPEED TOOL STEEL Sheffield (d/d district)— 
Finished bars, 14% tungsten 2s. Od. Dusty No.3 
Finished bars, 18% tungsten 2s. 9d. Line fe > 74/6 
Per Ib. net, d/d buyers’ works. nf fry. No. 3 77/6 

Extras— W.C. hematite 91/-* 

Rounds and anes 3 in. 
and over 4d. Ib. 

Rounds and squares, under Lancashire (d/d eq. Man.)— 
din.todin. . . 3d. Ib. Derby fdry. No. 3 83/- 

Do., under } in. to, in. .. 1/-Ib. Staffs fdry. No.3 .. 83 /- 

Flats, 4 in. x } in. to under Northants fdry. No. 3 81/6 
lin. x in. .. 3d. Ib. Cleveland fdry. No.3. 83 /- 
Do., under $ in. x hi in. 1/- lb. Dalzell, No. 3 (special) 102/6 to 7. 

Bevels of approved sizes Glengarnock, No. 3 93/6 
and sections — Clyde, No. 3 93/6 

Bars cut to length, 10% extra. Monkland, No.3 .. 93/6 

Summerlee, No. 3 93/6 

Eglinton, No.3 .. 93/6 

SCRAP Gartsherrie, No. 3 93/6 
8, 

Heavy steel Sublet toa por tom unde 
Mixed iron and 

steel 3 0 Oto3 1 0 
Heavy castiron 218 Oto3 0 0 FINISHED IRON AND STEEL 
Good machinery 3 2 Oto3 4 0  Upual district deliveries for iron ; delivered 
consumer's station for 

Cleveland— I £ d 
Heavy steel d. £ d. 
Steel turnings 250 Bars (cr.) .. -- 1010 0 
Heavy cast iron .. Nut and bolt iron 17 6to9 7 6 
Heavy machinery .. 3 7 6 Hoops -11 7 6 and up. 

Marked bars (Staffs) fot. 13 0 0 
Midlands— Gas strip . 7 6and up. 
Light cast-iron Bolts and nuts, } in. x 4 in. 
scrap z - 216 16 0 Oand up. 
Heavy wrought Steel— 
iron a 5 O0to3 7 6 Plates, ship, etc. 9 7 6to 910 0 
Steel turnings 838800 Boiler plts. 917 6told0 0 0 
Chequer plts. 1l 0 0 

Scotland— Angles en 9 0 0 
Heavy steel 217 6 Tees 1000 
Ordinary cast iron 3 4 0to3 5 O Joists 976 
Engineers’ turnings 2 2 6 Rounds and equares, 3 in. 

Cast-iron borings .. hae 9 to 54 in 10 0 0 
Wrot-iron piling .. 310 0 Rounds under 3 i in. ‘to Bit in. 
Heavy machinery .. 310 0 (Untested) 970 
Flats—8 in. wide and over 9 5 0 
London—Merchants’ buying prices, », under 8 in. and over 5in. 910 0 
delivered yard. Rails, heavy 8 5 Oto 810 0 
Copper (clean) 38 0 0 Fishplates .. sie -- 1210 0 
Brass 2210 0 Hoops (Staffs) * 10 2 0 
Lead (less usual draft) 2110 0 Black sheets, 24g. (4-t. lota) 12 0 0 
Zinc 10 0 0 Galv. flat shts. ( ) 1410 0 
New aluminium cuttings . 74 00 Galv. fencing wire, 88. Plain 15 0 0 
Braziery copper .. Billets, soft. . 6 2 6 
Gunmetal .. Billets, hard 2 6 to7 7 6 
Hollow ote wa 165 0 0 Sheet bars .. = 6 0 0 
Shaped << 122 0 0 Tin bars .. 6 0 0 


NoveEMBER 26, 1986 


PHOSPHOR BRONZE 
Per lb. baais 
lld 


Strip .. 

Shest to 10 w. 12d, 

Wire .. 133d. 

Rods 123d. 

Tubes ‘ 143d, 

Castings 124d 
3ewt. free. 


Delivery 

10% phos. cop. £30 above B.S. 

15% phos. cop. £35 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. CuirForp & Son, 


NICKEL SILVER &c. 


er Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To Qin. wide  .. 1/1 tol/7 

To 12in. wide .. 1/1} to1/7} 

To 15 in. wide .. 1/1} to 1/74 

To 18in. wide .. 1/2 to1/8 

To 21 in. wide . 1/24 to 1/84 

To 25 in. wide 1/3 to1/9 
Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/6} 


Wire round— 
to 10g. 1/44 to 1/11; 
with extras according to gauge. 


Special 5ths quality turning rods in | 


straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 21.31 
No. 2 foundry, Valley .. 19.50 
No, 2 foundry, Birm. 15.88 
Basic, Valley . 19.00 
Malleable, Valley 19.50 
Grey forge, Valley e« 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, at mill 36.373 
Billets .. 32.00 
Sheet bars 32.00 
Wire rods 40.00 
Cents. 
Iron bars, — 1.80 
Steel bars ‘ 2.05 
Tank plates 1.90 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops a 1.95 
Sheets, black, No. 24 2.60 
Sheets, galv., No. 24 3.20 
Wire nails 2.05 
Plain wire 2.50 
Barbed wire, galv. ie 2.55 
Tinplates, 100-lb. box .. $5.25 
COKE (at ovens) 
Welsh foundry .. 30/- to 32/6 
» furnace .. 24/- to 25/- 
Durham foundry 24/6 
» furnace 21/6 
Scotland, foundry 30/- 
furnace 25/- to 26/- 
TINPLATES 
f.o.b. Bristol Channel 
1.C. cokes 20X14 per box 18/9 to 19/3 
28x20 ,, 37/6 to 38/6 
20x10 27/- to 27/6 
183x114 ,, to 19/9 
C.W. 20x14 
28x20, 34/3 
20x10 23 /- 
183x114 ,, 15/9 to 16/-| 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron .. £6 0 Oto £7 0 0 | 
Bars-hammered, 

basis £16 0 Oto£l6 10 0 
Bars and nail- 

rods, rolled, 

basis -. £1515 Oto£l6 0 0 
Blooms £10 0 Oto£l2 0 0 
Keg steel £25 0 Oto£28 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 

dead soft, st’1 £10 Oto £l2 0 0 


All per English ton, f.o.b. Gothenburg. 
{Subject to an exchange basis of 
Kr. 19.39 to £1.] 


No 


a 
= 
Nov. 
” 
” 
Nov. 
” 
- 
4 | | 
| 
| 
1021 
| 1922 
1923 
1924 
1925 
1926 
1927 
2 1928 
1929 
1939 
1931 
1932 
1933 
1934 
1935 
136 
1920 
1921 
i922 
1928 
1924 
1925 
926 
927 
988 
929 
930 
931 
32 
933 
935* 
19386* 
] — 
= 


basis 
12d 


34d. 
23d, 


L43d, 
[24d 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) 
Standard Copper (cash) £ «6. d. s. d. 
d. 233 10 dec. 15/- 16 7 6 ine. 5/- 19 
19 44 10 0 inc. -. 23215 0 15/- 14613 9 ,, /3 
90 .. 4 & O dec. oo 25/- 8 » 3/9 23 
23 .. 4410 inc. 232 15 inc. 25/- 8 1/3 24 
24 44 5 O dec. +a & © 10/- 1617 6 dec. 1/3 25 
25 4316 3 ,, 
Electrolytic Copper Tin re nen Spelter (Electro, 99.9 per cent.) 
4, 8. d. £ s. d. 
19 48 17 6 inc. .. 233 10 0 dec. 15/- 18 7 6 ine. 5/- . 19 
20 49913, .. 233 0 0 10/- 18-13 9 ,, 6/3 20 
23 48 17 6 dec. 23110 30/- 3/9 23 
24 4815 0 ,, -. 233 0 0 inc. 30/- 18 17 6 No change 24 
25 4810 0 ,, 233 10 0 10/- 25 
AVERAGE MONTHLY PRICES STEEL RAILS 
Year Jan. Feb. March April May June Aug. Sept. Oct. Nov. 
£ 8s. d. £s. 4. £8. d. £8. d. £s. £a. d. £8. d. 4. d. £s. d. £a. 4. £ 
23 56 O 20 40 18 0 0 17 00 15 00 1500 400 4600 1400 1112 6 1010 0 10 0 0 15 
910 0 910 0 910 0 910 0 910 0 910 0 910 0 900 815 0 815 0 815 0 815 0 9 
817 6 920 10 56 O 1010 0 1010 0 1010 0 915 0 900 815 0 8 0 819 0 950 a 
96560 950 9 6 0 95 0 950 926 900 900 900 9 0 900 900 ” 
900 900 900 900 815 6 810 7% 810 0 810 0 810 0 8 0 8 00 8 00 8 
800 8 00 8 00 8 00 8 00 8 00 8 00 8 7 6 810 0 8 0 810 0 810 0 8 
810 0 810 0 810 0 8 26 8 26 8 2 6 8 26 8 2 6 8 2 6 8 0 8 5 0 8 56 0 8 
8 56 0 8 5 0 8 56 0 8 5 9 8 6 3 8 6 8 810 0 810 0 810 0 8 0 810 0 810 0 8 
810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 0 810 0 810 0 8 
810 0 810 0 810 0 810 0 810 0 $10 0 810 0 810 0 810 0 8 0 810 0 810 0 8 
8 9 6 8 7 6 8 7 6 8 7 6 8 76 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 8 7 6 8 
8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 Bs 8 7 6 8 
sf @ 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 &8 7 6 8 7 6 8 
8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 8 7 6 8 
8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8.7 6 8 7 6 8 7 6 x 
8 7 6 8 7 6 8 7 6, 7 ¢ 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 & 6 _ — 
AVERAGE INTHLY PRICES OF EAST COAST HEMATITE AT MIDDLESBROUGH 
Year Jan. | Feb. March April | May June Aug. Sept. Nov. 
8s. d. s. d. 8. d. 8. d. d. d. d. s. d. 
220 0 220 0 0 260 0 260 0 260 0 0 260 0 260 0 0 260 0 0 
240 0 220 0 0 180 0 180 0 160 0 0 160 0 137 0 6 117 6 6 
97 6 91 7% 0 98 6 97 04 6 90 9 89 7 93 2 
04 6 04 9 0 126 104 122 0 115 3 0 98 98 t 99 «1 100 tt 3 
102 43 101 3 7 99 0 98 af 97 4) 3k 93 i 7 88 0 88 4 6 
87 5 85 9 7 82 6 80 1 79 3 1 75 7: 75 0 74 9 0 
77 3 77 9 76 3 77 78 0 8 81 9 83 43 87 if 92 6 
90 90 0 3 83 14 80 6 78 0 6 75 44 75 0 9 71 9 tf 
69 7% 69 7% - 70 0 70 0 69 3 7% 69 2 70 0 0 70 3 0 
71 6 72 0 6 74 0 74 0 74 i 75 6 76 78 of 0 
78 23 78 0 9 75 0 74 «0 72 7 0 71 0 71 0 0 70 10 43 
70 «0 69 0 0 66 8} 65 14 63 9 61 1} 65 0 0 65 0 0 
64 10 64 3 6 63 6 63 6 62 7 0 60 6 60 0 3 59 0 0 
59 O 569 0 0 59 0 59 (0 59 0 0 59 0 59 3 7t 62 6 6 
62 6 65 0 6 67 6 67 6 67 6 6 67 6 68 0 6 68 6 6 
69 0 69 0 0 69 0 69 0 69 0 71 0 71 O 0 71 O 0 
71 0 76 0 77:0 77 80 6 85 6 85 6 — 


* Since March, 1934, deliver 


ed works; previously f.o.t. furnaces. 


NotTe.—Prices of hematite have since July 1, 1936, been subject to a rebate of 5s. under certain conditions. 


WILLIAM JACKS COMPANY, 


“WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


TRADE may, 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


, HOPE ST., GLASGOW, C. 


IRON 


ZETLAND ROAD, 


MIDDLESBROUGH. 


| 
15 
Nov. 12/6 
” 6/3 
17/6 
” 5/- 
ow 5/- 
Nov. 
15/- 
15/- 
hange 
| 
= 
— 
erage 
4 
fl 1923 4 3 
1926 2 3 
74 =| 1927 11 
1939 7 9 
9 | 1932 19 0 a 
1/34 | 7 6 
> 1/65 | 1935 7 6 
| 1986 : 8 
1/11; | = 
is in | 
verage 
1920 
ols. | 1924 
1.31 | 1985 
9.50 | 1927 79 5 
9.00 | 1929 69 
9.50 3980 7411 
19.00 1982 
15.00 | 1933, 1 
32.00 | 1986* 
32 .00 
Cents. 
1.80 
2.05 
1.90 
1.90 
1.80 
1.95 
2.60 
3.20 
2.05 
2.50 
2.55 
25 
10 32/6 : 
24/6 
21/6 
30/- 
to 19/3 - 
to 27/6 H+ q 
6/- 
16} 
34/3 
| 
STEEL 
0 0 | 
10 0 | 
j 
0 0 | 3 
0 0} 
° | ANY | 
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FOUNDRY TRADE JOURNAL 


NovemMBerR 26, 1936 


SITUATIONS VACANT AND WANTED 


CHARGE-HAND for Iron and Steel Foundry 
wanted. Excellent opportunity for keen, 
energetic man with progressive firm. Appli- 
cants must not be under 26 years of age and 
must have had good moulding experience in 
general iron or steel castings. Some technical 
knowledge an advantage. State all relevant 
particulars, which will be treated confidentially, 
to Box 992, Offices of THe Founpry TRADE 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


OST CLERK for ironfoundry and engineer- 
ing cost department. London district. 
Must be experienced in this branch; able to 
initiate system. Full details, age, salary.—Box 
114, Offices of THE Founpry Trape Journat, 
49, Wellington Street, Strand, London, W.C.2. 


AGENCY 


MACHINERY-—~Continued 


E NGINEER 


with successful Agency Business (estab. '1920), 
with offices in Westminster, already represent- 
ing a large and well-known firm of Forge- 
masters, has an opportunity for extension, and 
offers his services and facilities to a progressive 
firm whose object is to produce good quality 
castings for the engineering trade. Connections 
with all Government Departments, Railways 
and Engineering Firms in South of England. 
Remuneration by commission only.—Apply Box 
104, Offices of THe Founpry TrapDE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


MACHINERY 


OUNDRY CLERK required, age over 25. 

State experience and salary required.— 
Box 112, Offices of THe Founpry Trape 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FOUNDRY Manager required for electrical 
Castings. South Staffs district. Must be 
accustomed to latest methods of production 
and able to fix piecework rates. Apply stating 
salary required and qualifications to Box 106, 
Offices of Tue Founpry Trape JourRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


LANCASHIRE firm, specialising in medium 

and light castings, requires thoroughly 
competent Foundry Foreman, preferably under 
40. Applicants must possess sound knowledge 
of all sections of foundry practice, and must 
have first-class organising and _ supervising 
ability. Only applicants meeting above require- 
ments need apply. State full details of experi- 
ence and salary required.—Box 996, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


RECUIRED by oversea industrial concern, 
. a competent Works Manager, fully versed 
in manufacture of graphite crucibles, to build 
up a factory and manage it.—Reply Box 108, 
Offices of THe Founpry Trape JourRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


REQUIRED to go abroad for six to twelve 

months, Electric Furnace Melter, also 
Steel Moulder, for instruction purposes. Steel 
moulder’s job may be permanent as foreman of 
department.—Reply Box 116, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


TEEL Mill intending to start galvanised 
water-pipe manufacturing wants expert 
and experienced Engineer for installing and 
operating rolling plant with attached galvanis- 
ing department. Applicants must be familiar 
with metallurgical and technical features of 
tube rolling and drawing. Permanent and well- 
paid position for qualified man. Application 
stating previous and present employment should 
be sent, marked ‘‘ Tube rolling,’’ to Box 110, 
Offices of THe Founpry Trape JourNnaL, 49, 
Wellington Street, Strand, London, W.C.2. 


ANTED.—Assistant Foundry Manager ; 

must have had practical experience in 
meulding for all types of iron castings and 
capable of taking charge, if necessary, of 
foundry employing about 230 men. Must also 
be able to fix piecework prices.—Box 100. 
Offices of THe Founpry Trape JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


FINANCIAL 
FrOUNDRY Manager making castings for the 


trade wishes to become financially 
interested in small foundry. Commercial and 
practical experience.—Box 998, Offices of ‘THE 
Founpry JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


BUSINESS FOR SALE 
IRON FOUNDRY FOR SALE. 


PROFIT-EARNING old-established Iron 

Foundry Business for disposal. Accoun- 
tant’s figures available—Apply Reppatt, 
Ossorne & Co., 1, Guildhall Chambers, Basing- 
hall Street, London, E.C.2. 


QE Tilghman Patent Sand-Blast, complete 

~” with two 42-in. by 30-in. dia. rotating 
barrels. Exhaust fans self-contained dust-extrac- 
tion unit; direct-coupled, rotary compressor by 
Reavell and all electrical gear. Can be seen 
working by appointment.—Hare & Hate 
(Tipton), Lrp., Dudley Port, Tipton, Staffs. 


ONE Thwaites Foundry Cupola, 5 tons 

per hr. capacity with receiver, complete 
with Keith Blackman protected motor-driven 
Fan and Faceplate Starter, in sheet-iron case. 
200 volts d.c. This plant is in excellent con- 
dition and suitable for re-erection. Complete 
with new brick linings to cupola and receiver, 
and spare motor and fan. Quick clearance 
essential. Offers invited.—Davin Brown 
Sons (Hupp), Lrp., Huddersfield. ’Phone: 
3500. 


PIERCY & CO., LTD., 
GT. TINDAL STREET, 
BIRMINGHAM 


G@ URPLUS Foundry Plant for Sale, including 

Jackman Sandblast Table and Core 
Stoves; Tilghman Sandblast Barrels; Receiving 
Tank; Jackman Grinding Machine; Sand 
Drier ; August Borrman Core Blowing Machine ; 
Broom & Wade Air Compressor; Rotoil Sand 
Core Mixers, etc. Can be inspected at above 
address. Real bargains for quick sale. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
= lbs. per sq. in.); also small Cabinet 30 in. 

ia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S. C. BILSBY, A.M.1.c.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Mumford Plain-type JOLTER by Jackman; 
5’ sq. table; lifting capacity approx. 5,000 lbs. 

Send for particulars of the electrically-driven 
SAND RIDDLE. 

Four MARINE BOILERS; 9 x 9 2”; 200 
Ibs. w.p. 

Two ‘‘ Economic ’’-type BOILERS; 9 long x 
6’ dia. ; 120 lbs. w.p. 

Write for ‘* Albion’’ Oatalogue. 
‘Grams: ‘‘ Forward.’’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


AND MIXERS AND AERATORS.—The 
‘* Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


"PHONE 98 STAINES. 


OBEY Vertical Air Compressor, 850 c.f. at 

30 lbs. w.p. ; Keith Blackman 4-in. Narrow 

Pattern Blower, 410 volts d.c.; Cochran Boiler, 

10 ft. 3 in. by 4 ft. 9 in., 100 lbs. w.p.; 8-in. 
Modern Belt-driven Root’s Blower. 


HARRY H. GARDAM & CO., LTD., 
STAINES. 


MISCELLANEOUS 


QUEBEC YELLOW PINE.—H. R. 
Hopeson & Co., Importers, 94, Derby 
Road, Bootle, Liverpool. 


TRAW ROPES.—Buy direct from makers. 
See our advertisement page 20 this issue. 
—Witut1aM Otsen, Lrp., Cogan Street, Hull. 


LUIDITY TESTS.—Patterns for these tests 
as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Law or, Pattern 
Makers, Letchworth. 


HGH quality Castings in soft grey iron at 

competitive prices. Machined to instruc- 
tions if required. Service and delivery 
guaranteed.—Tue Rotner Ironworks, L7tp., 
Rye, Sussex. 


GENUINE Southport Wind Blown Sand, 
which makes best oil-sand cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, 
Sanp MERCHANT, 
SOUTHPORT. 


INEST FOUNDRY BLACKINGS AND 

FACINGS. All our own productions by 

the latest machinery. Pure Ceylon Plumbago 

(import direct). Quality at reasonable prices. 
Orders are repeated Send for free sample. 


JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. ‘* Facings, Penistone.”’ 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


FOUR LATEST TYPE ADAPTABLE HAND 
MOULDING MACHINES. Price, £14 each. 
SEVERAL NEARLY NEW UTARD POWER 
MOULDING MACHINES. Cheap. 


New Brealey type Sand Mixer. Price, £25. 
Sand Mill 4’ diameter, as new. Price, £28. 
Large Herbert Sand Mixer. Price, £44, 


Very good 18-ton Ladle. Price £40. 


LARGE STOCK OF A.C. MOTORS, 
COMPRESSORS, SANDBLASTS, ETC. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 
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